Vetch/Lentil Substitution 
A Cautionary Tale of Chemical 
Ignorance and Bad News 
Suppression 
By Max Tate 


Australian Roulette 


Pick the Toxic Pulse 


Vetch/Lentil Substitution: 


A Cautionary Tale of Chemical Ignorance and Bad News Suppression. 


By Max Tate (June 19 2000, Update June 22 2004) 

ABSTRACT: 

In 1992 my student Dirk Enneking and I exposed in Nature, a multimillion dollar substitution 
operation. In this deceptive export trade, toxic seeds of the common vetch plant (Vicia sativa L) 
had been dehulled, the exposed orange cotyledons coated with a thin layer of vegetable oil to 
deepen the colour and then sold as cheap red lentils (Lens culinaris Medik) in third world 
countries. Lentils are a staple diet for millions of vegetarians in the middle East and the Indian 
subcontinent. 


There are several] types of known antinutritional factors in common vetch seed. In the Blanche fleur 
cultivar, they include a neurotoxin (~1.1%) and favism toxins, (~0.5%). In 1939, Shah ascribed 
severe illness in malnourished humans, to the consumption of Vicia sativa. The lethality of vetch to 
poultry and the growth retardant activity on rats was traced to the cyano-alanine neurotoxins by 
Ressler in the 1960’s. Vetch seed cannot be legally sold for human consumption in Australia. 
After much controversy, the Grains Council of Australia ultimately declared in 1993 that Vicia 
sativa was not suitable to be exported for human consumption. 


From 1996 onwards the substitution problem gradually re-emerged and in 1999 the scale warranted 
another letter to Nature. The situation was now different. In 1992 there was no lentil industry in 
Australia, but by 1999 a 75000 mt lentil export industry had been developed and was in jeopardy. 
The Australian Government moved swiftly to prescribe both vetch and lentils. A “prescribed” grain 
ensures that exports are true to label when they leave Australia. Pulse Australia, has now declared: 
“that the Australian Pulse Industry does not condone this practice and is 
determined to continue using all means at its disposal to prevent it happening.” As 
will be shown, in a recurrent “supply demand” situation, such hopes are doomed to failure! 


This is the story. 


In the Beginning. 

(N.B. Appendix documentation appear as lettered dipersetiais 

The vetch saga commenced innocently enough in 1986, when I was asked by a colleague, a simple 
question: “Max why don’t pigs like Narbon beans (Vicia narbonensis)?’ This was my first 
exposure to the Vicia species. Most Vicia species have evolved in Mediterranean environments 
similar to our own cereal-growing areas. It is not surprising that these useful nitrogen-fixing 
vetches grow well in the drier areas of southern Australia and form a valuable part of cereal crop 
rotations. I submitted a grant proposal to the GRDC (Grains Research and Development Council) 
and the following year, received funding fora PhD student, Dirk Enneking. With the help of the 
late Richard Davies a S.A. Dept of Agriculture veterinarian, I soon found out that monogastric pigs 
didn’t like the seeds of some other vetches either, even though the parent plant made good 
nutritious fodder hay and in some instances (V. sativa) provided excellent grain feed for ruminants. 


The most spectacular feed-intake effect was with Vicia villosa (Namoi vetch) seeds in which we 
found the causal agent was 2.9% of L-Canavanine*'. L-Canavanine is a structural analogue of the 
naturally occurring amino acid L-arginine. Pigs will starve to death rather than consume a dietary 
dosage of 43mg of L-Canavanine/kg/day. Later we isolated and identified a much less potent anti- 


feedant factor in the Narbon bean as y-L-glutamyl -S-ethenyl-L-cysteine*’. 
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Dirk’s thorough bibliographic search for vetch antinutrient factors extended to both modern and 
very early literature on the topic.. A 1553 account by Dodoens on the human consumption of the 
Narbon Bean was tracked down in the Rothamsted library in the UK. It says in part: ‘if the seed is 
chewed it filleth the mouth with stinking matter.” This is quite consistent with lability of the S- 


etheny! group, which necessitated the use of a good fume hood during the isolation of y-L-glutamy] 
-S-ethenyl-L-cysteine. No problems. 


Problems. 

At the end of Dec. 1991, I returned from long service leave to find that Dirk had been asked by a 
‘South Australian grain exporter if we would look for toxins in a sample of Blanche fleur vetch 
(Vicia sativa ) and also give our imprimatur for its sale for human consumption ._ I was unaware at 
that time that a flourishing export trade existed in this particular cultivar, which has an attractive 
orange-coloured cotyledon. When Blanche fleur vetch is split, its dark outer hull removed jand the 
exposed cotyledon lightly coated with vegetable oil, the colour deepens and it looks very| similar 
(Cover illustration) to the red lentil (Lens culinaris Medik). It is thus cheaply and easily |“value- 
added” in readiness for the vetch / lentil substitution trade . 


Red lentils are part of the staple diet for millions of vegetarians in both the middle East and on the 
Indian subcontinent. From Dirk’s literature review of the Vicia species, we were well aware of a 
carefully documented 1960’s series of experiments by Charlotte Ressler®"*’, which | clearly 


demonstrated the presence of about 1% of a neurotoxin (y-L-glutamy] -B-cyano-L-alanine ) in Vicia 
sativa, On my return to the lab, Dirk informed me that he had found Charlotte Ressler’s neurotoxic 


non-protein amino acid, f-cyano-L-alanine ®', which gives an un-mistakeable greenish blue 


Ninhydrin reaction, on his qualitative electrophoretograms of Blanche fleur extracts. I repeated and 
confirmed all of Dirk’s observations. 


Charlotte Ressler had also unequivocally shown the lethal effects of both the free B-cyano-L- 


alanine and its y-L-glutamyl- derivative on week-old chickens as well as growth retardant effects on 
rats °°. Furthermore she had established the accumulation in their livers and brains of ja non- 
functional tripeptide analogue of glutathione **”’ in which the central cysteine moiety is replaced by 


6-cyano-L-alanine. In addition there was selective inhibition of cystathionase leading to the urinary 
excretion of sulfur as cystathionine **. This is a serious problem for vegetarians due to the inherent 


paucity of sulfur amino-acids in most legumes. However, although B-cyano-L-alanine was 
commercially available in 1992, after the passage of three decades, Charlotte Ressler’s original 
reference sample of the glutamy! dipeptide was no longer available. We set about re-isolating and 
crystallising it ourselves. The free amino acid in the extracts is actually a minor hydrolytic artefact 


of the extraction procedure. The bulk of the toxin is present as the y-L-glutamyl-f-cyano-L-alanine 
dipeptide, but at that point we had not yet isolated and characterised it. 


Shoot the messenger. 
In January 1992, a committee from grains. industry funding-bodies visited the Waite Institute. 
Because of the burgeoning export trade, they had asked Dirk to inform them about this wonderful 
new Blanchefleur grain for human consumption. At this point, I instructed Dirk to speak only 
about his successful GRDC funded work on the Narbon bean and Namoi vetch. I broke the bad 
news from the chemical literature concerning the thermostable neurotoxin in the Vicia sativa | vetch, 
known as Blanchefleur. 


Thereafter followed hectic correspondence and phone calls. From the original S.A. grain exporter, 
I soon obtained a copy of a fax‘ which he had received from the Australian Quarantine Inspection 
Service (AQIS) dated February 11 1992 entitled: “False Trade Description -- Export of Vicia sativa 
Described as Lentils” in which it was stated: “Many varieties of vetch contain toxic amino acids 
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such as B-cyano-alanine making them unsuitable for human consumption. The recently released 
variety of Blanche fleur is suitable for human consumption and in its split form has a 
similar colour and shape and size as lentil. However, consumer acceptance of this vetch as an 
alternative food source has been slow.” Praise be, for the commonsense of consumers. 


“Yes Minister,’ Chemical Nonsense! 

When I told Don Marshall, who had asked me to work on vetches, that this was all chemical 
nonsense, he advised me to ring Canberra. Fortunately our Waite wheat breeder, Tony Rathjen 
suggested that I obtain everything in writing from now on. Noting the wisdom of this advice, I 
faxed Simon Crean, the then Minister for Agriculture on February 25 1992 to ask,for the evidence 
that Blanchefleur vetch didn’t contain cyano-alanine toxins and again what was the evidence it was 
suitable for human consumption? Simon Crean promptly hand-balled it to his luckless junior 
minister Alan Griffiths (of sandwich shop fame), who in the fullness of time (March 25 1992) 
replied ©’ as follows: “I have also been informed that AQIS, in response to your 
facsimile, has informed the Grains Council, exporters and AQIS inspection staff 
that it is not possible to provide affirmation that the cultivar is fit for human 
consumption.” 


Adelaide Whistle Falls on Deaf Ears, But Resonates in London and Hyderabad. 

The tens of thousands of hectares sown to Blanche fleur vetch in 1992 in S.A. and Victoria soon 
convinced me that my attempts to warn farmers in the Adelaide Stock Journal (April 9 1992) ”! had 
been totally ignored. It was not until we published an article entitled “ A Mess of Red Pottage” in 
Nature on October 2 1992 °*?®, that the denouement was complete. With that single Nature 
article the topic received extensive secondary international media exposure, even appearing on the 
front page of the Melbourne Age. Three days prior to the Nature release the ABC received a rather 
unflattering fax °° on my activities from the Grains Council of Australia. One of the three 
signatories to that fax to the ABC later achieved rare fame by being given nght of reply in 
subsequent Nature correspondence. 


The Grains Council views, expressed in that correspondence were not well received by the 
international scientific community. A piece of juxtaposed correspondence by E.G.Brown ”° noted 
that favism toxins in vetch destined for sale as lentils in middle East countries, made the practice 
doubly unfortunate. This was because, this is precisely where individuals genetically pre-disposed 
towards this haemolytic disease are concentrated. Victims avoid the usual source: Faba beans 
(Vicia faba ), but they could not knowingly avoid it when vetch was “dressed up” as lentils. The 
perspective from the Indian Council of Medical Research in Hyderabad was spelt out by Bhat and 
Raghuram, in the Indian journal “Current Science” in June 1993 °°. All this publicity rapidly led to 
a ban”’ on the import of Australian red split vetch by India, Egypt and restrictions by Saudi Arabia 
and the collapse of an industry based upon false premises. As a result, a series of three post- 
mortem meetings were then set up for me. . 


Enquiry #1 (December 4 1992) 


. The first enquiry was at Turretfield SA, where I attempted to explain my stance to an irate group of 


local farmers, farm advisers, economists and grain exporters. I provided the irrefutable chemical 
evidence °""”’ to an audience which hitherto, had probably considered that chemistry was totally 
irrelevant to their livelihood. One participant was heard to bemoan the fact that if all the containers 
of unsaleable Blanche fleur vetch in South Australia were put end to end they would stretch for 
10km. My warnings” in the Adelaide “Stock Journal” had certainly been ignored. In Victoria the 
situation was worse. ; 
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Enquiry #2 (March 30 1993) 

Two other “enquiries” were set up at Ceres House in Melbourne by the Grains Research and 
Development Corporation which had funded Dirk’s PhD. The tenor of the meeting was set when I 
found the meetings were to be chaired by a director of a Victorian vetch exporting company. There 
was also a government representative from AQIS. Others included interstate vetch exporting 


companies and a Victorian analyst for the grain industries, who had independently confirmed the 
presence of 1.1% of the toxin. I was closely questioned by a Queensland vetch exporter as jto what 
I knew about how vetch was used in India. I replied that if vetch was sold and treated as lentils 
(without leaching) and eaten, it was certain that the consumer would receive at least 0.5g of 
neurotoxin per 100g dry weight consumed. For information on Indian culinary practices, |I relied 
on an Indian Post doctoral fellow (Dr. C.M. Franco). Other participants included an Adelaide 
human nutritionist and Alan Seawright a University of Queensland toxicologist. Alan Seawright 
later became a valued colleague and co-author. However, for the most part it seemed to me, that 
the friends of Max Tate were conspicuous by their absence. I again outlined my case; against 
Blanche fleur for human consumption. Coincidentally (?), “The Weekly Times” (March 31 1993, 
plo)" reported : “Grain growers have moved to muffle the freedom of scientists funded by the 
grains industry, after the destruction of a fledgling $18 million legume industry.” On April 29 
1993 the Adelaide “Stock Journal””’ reported : “The Grains Council of Australia has finally come 
to terms with the Blanche fleur vetch controversy and admitted the issue of toxicity remains 
unresolved and that the vetch is unfit for human consumption.” End of story? Not quite. 


Enquiry # 3 (July 28 1993) 
Not satisfied with my previous explanations, as to why I had irreparably damaged what had earlier 
looked like an $18 million pa industry, a second Melbourne enquiry was convened. Meanwhile 
Dr. Peter Obendorf from RMIT had drawn my attention to an important 1939 paper by |Shah * 
describing serious symptoms in malnourished individuals and the recovery which occurred when 
the vetch was removed from the diet. It is important because of the care taken with the botanical 
identification of the probable causal agent. The chairman who convened enquiry #2 also, chaired 
enquiry #3. This time he gathered a new group of expert scientific witnesses. Amongst them was a 
US toxicologist (Dr. Peter Spencer) flown in at considerable expense. He had one of the largest 
cv’s I have ever encountered. Alas, he apparently accepted my concerns and subsequently 


published an article in 1996 entitled “®-Cyano-alanine Toxicity: Evidence for the Involvement of an 
Excitotoxic Mechanism ‘“*. : J 


The Adelaide based human nutrition expert, attended both Melbourne 
meetings. At one of those meetings, he suggested that I had just been lucky to publish in Nature. | 
replied that if that was the case, then in my career I had been lucky on five occasions °*£®’ and 
unlucky on two. At Adelaide airport after the final meeting he made the following memorable 
statement: ‘Max you won’t do that again, will you?”. Little did he know! 

| 
Truth and Consequences. | 
One traditional way that a scientist can be punished for publishing unpopular truths is to block any 


further funding Yn such situations, it is well for punishment proponents and recipients to 
remember that many industry funds are supported by proportional grants from the Australian 

Government, so there is always this tricky problem of the potential mis-use of public funds, if 
_ “business decisions” just happen to take precedence over scientific peer review. Freedom of 
Information Legislation (F.O.I) may sometimes provide a useful resource. Nevertheless much 
time can be wasted on such diversionary activities. 


How Can. You Work Without Any Funds? Answer: With Enthusiastic Students! © 

I have consistently had every direct preliminary GRDC grant proposal rejected since the 
troublesome 1992 Nature article”? was published. Nevertheless, I have been fortunate to receive 
two PhD students funded indirectly by GRDC to work upon the biological chemistry iof Vicia 
sativa, The first, Ian Delaere *' was funded in the University of Adelaide via the University of 
Western Australia. The second student, Jane Rathjen * was awarded a personal scholarship which 
enabled her to work with her own choice of supervisor. In addition the French CNRS have 
forwarded a series of volunteer “Internes” *’ to work in my laboratory for six weeks each year. 
There have also been volunteer mature-age graduates * who have contributed to our efforts. 
Without their help the ongoing search for a low toxin vetch would have been an impossible task. 
The constant and continuing weekly email discussions between my first student on this topic (Dr. 
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ABC Health Report To The Rescue and Max “Does It Again”! 
Upon my return from Spain, I discussed this strange lack of Australian print publicity with my 
plant pathologist frend and colleague Allen Kerr. He suggested over lunch that I contact Norman 
Swan of the ABC health report. Norman Swan was away at the time, but when he returned he did 
an excellent bit of investigative reporting and contacted the Adelaide firm responsible for the 1998 
Sri Lankan episode. From the subsequent ABC transcript (19/04/99) "° I became aware that the 
trade which had originally collapsed in 1993 had blossomed forth stronger than ever and was being 
sold at prices which could only be justified if the end-product -was being sold for human 
consumption. This was freely admitted by. Norman Swan’s Adelaide interviewee. Armed with this 
new information, I totally disregarded the Adelaide human nutritionist’s 1993 airport advice and 
published a second piece of correspondence™ in Nature on July 15 1999 entitled: “Covert trade in 
toxic vetch continues.” 


Back to Canberra 

Thanks to some prodding by a concerned S.A. farmer (Peter Groeke), Pulse Australia and AQIS 
set up a phone hook-up (Dec 16 1998) including myself to discuss the problem. The outcome was 
that after an approach to the relevant Minister (Mark Vaile), both vetch and lentils were decreed to 
be “prescribed grains” by amending the appropriate legislation in April 1999 "°. This now means 
that every batch of vetch or lentils for export must be inspected and must carry a phytosanitary 
certificate in which the correct botanical descriptor is in place. If the sale price per tonne is at a 
substantial premium to the price of stockfeed (lupins) it is a good indicator that it is being sold for 
human consumption. It is now much easier to monitor where all the vetch exports are going and for 
what purpose. 


The Caveat emptor counter: Educate the Consumer by the Internet. 

With the Sri Lankan experience, I suddenly realised that we had already found a counter measure to 
the “buyer beware” attitude of both our bureaucracy and the exporters. All that was necessary to 
empower Overseas consumers, was to provide them with background information as well as Dr. 
Premakumara’s simple qualitative thin layer chromatographic protocol .on the vetch website of my 
former student Dirk Enneking at (http://www.general.uwa.edu.au/u/enneking/VETCH. htm). With 
this information any reasonably intelligent chemistry student anywhere in the world (with web 
access) could monitor the vetch/lentil substitution racket, no matter whether it was sourced from 
Australia or elsewhere. In Bangladesh alone for the year 1998/99 over 9000 mt were imported from 
Australia. This is sufficient to provide 90,000,000 x 100g platefuls each with at least 0.5¢g (half a 
teaspoon) of the thermostable toxin when it is cooked without leaching in the same manner as 
lentils. 


Pakistan’s Army is Not Fond of Vetch, Neither is Bangladesh. 

In June 1999, I received “lentil” samples from a former Waite student, Dr. Habib Khan who works 
with Dr. Bashir in the Pulses program at NARC in Islamabad. They were simply labelled “a” and 
“b” and again it was clear from the IR that sample “b” was vetch. Unfortunately for a Pakistani 
importer, he had submitted “‘b” as a lentil sample, in a contract to supply lentils for the Pakistani 
army! "° J was also able to receive samples from Dhaka colleagues at the World Bank and also 
from the Bangladesh Agricultural Research Institute which confirmed that vetch was being widely 
sold in the markets as either Indian Masur (Indian lentil) or “imported” Masur. 


Shortly after I had analysed the Bangladeshi samples, on Sunday, September 26 1999, I received a 
visit from Dr. Quazi Faruque Ahmed of “‘Proshika’”, a Bangladeshi Non Government Organisation, 
with extensive offices throughout the country. Dr. Ahmed was astounded at the situation and as he 
left with a folder documenting the background to the vetch substitution racket, he declared it was 
his intention to shut down the importation of Australian vetch into Bangladesh. This was not a 
simple task, but he spoke with considerable confidence in the knowledge that he had previously 
forced a change of attitude on the part of SHELL to some of its operations in Bangladesh. Within a 
matter of six weeks Proshika had banned “lentil” consumption in all its canteens and held a prime 
time television conference and thereby prodded the government into acting. A “freeze frame’ from 
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that TV conference revealed a bag labelled “Vetch” (In English, and being sold in a country with 
barely 10-15% literacy in English). The Bangladeshi word for common vetch is HATKE. The bag 
had been sold by the company of one of my inquisitors at the March 30 1993 Ceres enquiry! 


News Suppression and the Law of Unintended Consequences. 
Just as with the Sri Lankan episode, this was headline news in every newspaper in Bangladesh 
including an incisive cartoon’, but again not a vestige of information appeared in any Australian 
paper. Again, as in the unfortunate outcome in Sri Lanka, and because of the consumer's difficulty 
in distinguishing one from the other, both Australian genuine lentils as well as vetch were banned 
by the Bangladeshi government. The motivation for vetch/lentil substitution, so clearly proclaimed 
in the 1993 fax from the Grains Council of Australia to the ABC °°» had come back to haunt 
Australia’s promising lentil industry which was nonexistent in 1993. Here is a perfect example of 
‘the law of unintended consequences leading to the good being driven out with the bad. 


It so happened that on Sat., October 16 1999, I learnt of the Bangladesh ban on Australian vetch 
imports. I was also aware that Sheik Hasina the Prime minister of Bangladesh was to visit 
Canberra on a State visit the following Wednesday. To avoid a potentially embarrasing situation, I 
faxed the Prime Minister’s Department in Canberra on October 18 with the relevant documentation. 
The reply (Nov. 23 1999)"* indicated that Sheik Hasina was extremely diplomatic and the topic did 
not arise. 


| 
In 1992 I was told that lentils would never be a viable crop in Australia. Now thanks to the release 
of selected lines which are adapted to the SA and Victorian environments, the genuine lentil 
industry is a burgeoning and profitable industry. Its very success was the subject of a recent ABC 
Landline program (http://abc.net.au/landline/stonies/s99108.htm). In this program) it was 
mentioned production had reached 75,000mt. The banning of genuine lentils by importing 
countries, because of the unethical practises of a few vetch exporters, has now become a real 
problem. Nevertheless, is not suited to all the cereal areas where vetch grows exceedingly|well. 
Closure After Disclosure? Amen To All That. | 
On April 2 2000, I phoned Gavin Gibson, C.E.O of Pulse Australia, the main Australian pulse 
industry organization and advised him that, one of the websites linked to that of Pulse Australia, 
was still promoting the sale of oil polished split Blanche fleur vetch. 


He forwarded a copy of a memo” on April 27 2000, the key section reads:. 


Re: Vetch / Lentil Substitution Issue 
There is at present no identified legitimate market for vetch in human food. It 
would be reasonably safe to assume that any export order received for ,vetch, 
requiring it to be split and polished, could be used eventually as an illegitimate 
substitute for lentils. 


Unfortunately as at May 5 2000, a linked website was still offering oil polished split Blanche fleur 
vetch to the world. It does not bode well for the future. 


~ Conclusion: Disclosure or Non Disclosure? 
After reading De Maria’s te book entitled “Deadly disclosures: whistleblowers and the) ethical 
meltdown of Australia.” , I believe it was exceedingly fortunate my own testing time in 
December 1991, came towards the end of my career, when I was in a virtually impregnable 
position as a tenured Head of the Dept. of Agricultural Biochemistry at the Waite Agricultural 
Research Institute of the University of Adelaide. Such ethical dilemmas (Disclosure or Non 
disclosure) and susceptibility to repercussions are obviously a function of age and experience, of the 
“discloser” . Dr. DeMaria includes an interesting Whistleblower’s Circuitry Diagram. readers 
can readily see that the Vetch / Lentil episode is now on the second lap of the perimeter. 
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De Maria has put forward the hypothesis that to be a true whistleblower, you must first to have 
suffered in some manner from your disclosure. In my own case the “suffering” was of a trivial 
nature, with the predictable public vilification, as a scientist who was perceived by industry to have 
made “unbalanced” and “irresponsible” claims. Fortunately this part of the edited original fax, was 
still readable when it was released by the Grains Council of Australia to the ABC on September 29 
1992. This diatribe, was immediately followed by another edited, but readable sentence: 
“Blanchefleur vetch is a grain legume which produces an edible seed that competes with red lentils 
as a high source of protein.” The edited version of this sentence had replaced “red lentils” with 
“other legumes” ”’. 


Failure To Learn From History Condemns You To Repeat It. 

Thus, from the beginning, a naturally occurring lentil-seed mimic was used by an industry which 
ignored the chemical literature, and attempted to establish vetch as a cheap substitute for red lentils. 
This practice has now come back to haunt the Australian lentil industry today in the form of a 
recurrent vetch/lentil substitution scam. In 1992 in India, where the bulk of Blanche fleur vetch 
was initially being sold, the driving force was twofold. First, genuine lentils were being sold for 
US $800/mt and Australian Blanche fleur vetch could be imported for approximately half this cost. 
Second, genuine lentils were receiving an export enhancement incentive from the Indian 
government. So it was not surprising that the Australian vetch imports and genuine Indian lentil 
exports to and from India were so popular. This is well documented in the Bhat and Raghuram 
Current Science article published in June 1993. 


In 1992 the chemical literature was ignored by industry; in 1999 it was deliberately disregarded. 
In both instances, the cost to Australia in both dollars and reputations all along the chain from 
funding body, to research worker, to farmer, to exporter and ultimately to the importing country 
has caused untold harm. The need in Australia for a vetch rotation in our dryer cereal areas is 
unquestioned. This means the potential supply of red split vetch is enormous. The other side of 
the supply / demand equation is the incredible third world demand for cheap high protein foods. 


In the Vetch / Lentil saga, it is writ large that Australia badly needs a high yielding, near-zero toxin 
food-grade vetch with a distinct testa and cotyledon. Such a product must be such that it cannot be 
misrepresented as red lentil substitute. Just as Canola oil embodies the intelligent Canadian 
development of an excellent food product from the toxic wild rapeseed, so should Australia apply 
our talents to the production of a food grade vetch. Until such a commodity is produced and 
provides the farmer with better returns for his labour than Blanche fleur, it is absolutely predictable 
that this immensely profitable, but equally damaging and dishonest trade between an inexhaustible 
supply and an insatiable demand will continue. 


I cannot forget those misguided parting words from the Adelaide “human nutritionist” and I 
sincerely hope I never have to: “do that again”. However, if needs be, I most certainly will. 


Update (22 June 2004). 


Legislative amendments by the Australian Government in Canberra (Commonwealth Gazette, 18" 
June, 2003) absolutely prohibit the export of split vetch from Australia, making it a criminal 
offence with a maximum of five years imprisonment. 


In a more positive light, at the University of Adelaide’s Waite campus, with the help of Dr. Doza 
Chowdhury, we have undertaken the task of breeding a low toxin vetch, which suitable for animal 
feed. Progress has warranted the University’s registration of the generic trade name “ LO-VET”. 
Hopefully “LO-VET” will one day be as well known to the world as CANOLA, bred by Canadian 
research workers from the toxic rapeseed plant. 


Vetch/Lentil Substitution 
A Cautionary Tale of Chemical 
Ignorance and Bad News Suppression 
APPENDICES 


Australian Roulette 


CLOCKWISE FROM TOP: 


“BRAZIL” (OZ BLANCHE FLEUR) (V. sativa L) 
INDIAN LENTIL (Lens culinaris Medik) 
BANGLADESH LENTIL (Lens culinaris Medik) 
BRAZIL LENTIL (Lens culinaris Medik) 
CHINESE LENTIL (Lens culinaris Medik) 
SYRIAN LENTIL (Lens culinaris Medik) 
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L-Canavanine: A Natural Feed-Intake Inhibitor 


for Pigs (Isolation, Identification and 


Significance) 
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and the late Richard L Davies 


SA Depastment of Agriculture, Northfield Pig Research Unit. GPO Box 1671. Adelaide, SA 5001. 
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Abstract: A major feed-intake inhibitor for pigs is present in seeds of Vicia villosa 
spp dasycarpa Roth cv Namoi. When the seed is fed for 4 days at only 80 g kg"! 
of the diet, it produces a steady diminution in daily feed intake to 25% or less of 
their pre-treatment consumption (P < 0-001), after the first feeding. The inhibitor 
has been isolated and identified as L-canavanine. When analytically pure L- 
canavanine dihydrochloride is supplied at an equivalent dietary concentration 
(13-0 mmol kg) to that supplied by 80 g kg™! of Namoi vetch seed. it successfully 
mimics the response. The response is only observed after the first meal. A review 
of published literature showed the diversity of animal species exhibiting ‘a feed- 
inhibition response to canavanine-containing seeds. These reports suggest that this 
well-documented arginine analogue will be a useful molecule for the study of post- 
ingestion feed-intake regulation. An ambient temperature procedure for the large- 
scale isolation of L-canavanine dihydrochloride is described. 


Key words: canavanine dihydrochloride, deaminocanavanine, Vicia villosa 
dasycarpa, Canavalia, antinutritional factor, arginine analogue, feed-intake 
regulation, pigs. cattle. rodents, birds, monkeys. humans. 


INTRODUCTION 


As part of a programme to develop alternative grain 
legume crops for Australian agriculture, the aim of the 
present study has been to isolate and chemically identify 
a potent feed-intake inhibition factor for pigs. from seeds 
of the woolly pod vetch (Vicia villosa spp dasvcarpa Roth 
cv Namoi). This vetch is a high-yielding forage plant and 
is of value in dry-land agriculture. However, }" villosa as 
forage can be toxic to cattle (Pancierra et a/ 1966), and its 
seed is toxic to poultry (Kienholz ef a/ 1962 (and 
references therein)). The presence of toxic factors in the 
Leguminosae is well documented (Smolenski er al 1981; 
Rosenthal 1982). Their existence poses a significant end- 


* To whom correspondence should be addressed. 


use constraint for the introduction of new grain legume 
and forage crops with otherwise desirable agronomic 
features. Nevertheless it must be noted that their 
elimination may result in the loss of agronomically 
desirable attributes such as resistance to insect jattack 


(Rosenthal 1977a; Natelson 1985 (and references: 


therein)). In either case, a knowledge of the chemical 
structures of these biologically active factors will permit 
a rational decision as to whether they, or the genes that 
produce them, should be eliminated, retained or; trans- 
ferred to other species. 
Lepkovsky (1948) noted that ‘the most frequent 
defence used by animals against toxic compounds is to 
limit their food intake so that the ingestion of the 
compound is reduced to non-toxic levels”. We have used 
this concept in the form of a pig feed-intake bioassay. 
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_Abstract—7-Glutamyl-S-ethenylcysteine has been isolated and crystallised from aqueous ethanolic extracts of 
‘the seeds of Narbon bean, (Vicia narbonensis). The 7-glutamyl peptide is present at’0.7% in the Australian 
‘Temperate Crops Collection cultivar ATC 60105. Depending upon genotype and environment, seeds with up 


_ to 3% peptide have been observed. This photolabile peptide is the precursor responsible for the repulsive odour 


of germinating Narbon beans. It-is a useful chemotaxonomic character for Vicieae, as well as a significant 
, storage form of seed sulfur. © 1998 Elsevier Science Ltd. All rights reserved 


INTRODUCTION 


In general, legumes are usually deficient in sulfur- 
‘containing amino acids [1]. The Narbon bean, (Vicia 


narbonensis) is an exception, with an extractable total 


‘sulfur content of ca 0.1-0.2% (dry wt) of the seed. It 


‘is, used in some societies for human consumption. is 


a minor Mediterranean grain legume and forage crop, 


. with good adaptation to southern Australian dryland 


: farming systems [2]. 


The sulfur containing ;-glutamyl peptide described 
in this paper was initially observed in extracts of Nar- 


-bon bean during an investigation of antinutritional 
‘factors in Vicia species using a porcine feed intake 
_ bioassay (Enneking, D., personal communication). It 


appeared as a strong UV (254 nm) absorbing ninhy- 


‘ drin-positive spot on paper electrophoretograms of 
ethanolic extracts. It shows the electrophoretic 
_ characteristics of the chemotaxonomic character pre- 
: viously reported by Bell and Tirimanna as VA; in V. 


narbonensis [3]. Structural assignment was based upon 
its elemental analysis, electrophoretic-charge proper- 


- ties and spectroscopic analysis. These data are con- 


sistent with a y-glutamyl] derivative of S-ethen- 
ylcysteine. The absolute molecular structural con- 
figuration of the two chiral centres and confirmation 
of the y-glutamy] substituent sequence are the subject 
of an X-ray crystallographic study. S-Ethenyl cyst- 
eine, the non-protein amino acid moiety of the 


* Author to whom correspondence should be addressed. 


peptide. again of uncertain chirality. has been pre- 
viously reported as a component of Olax phyilanthi 


{4}. 


RESULTS AND DISCUSSION 


Seeds were extracted with 30% ethanol and exam- 
ined by paper electrophoresis to reveal a previously 
uncharacterised cationic (pH 1.76), ninhydrin-posi- 
tive. Ehrlich-positive, UV absorbing ‘spot, with an 
electrophoretic mobility which was intermediate 
between ;-glutamyl-8-cyanoalanine [5] and glutamic 
acid. Irradiation of the air-dried electrophoretogram 
with UV hight (254 nm) yielded a strong sulphurous 
odour from the UV absorbing band, which was similar 
to that from the germinating seed. A similar repulsive 
odour is observed when O. phyllanthi leaves are 
crushed. ‘ 

The unknown non-protein amino acid was isolated 
and its structure established in the following way. 
Paper electrophoresis consistently showed a ninhy- 
drin-positive spot with relative mobilities towards 
Orange G (RM O.G= —0.43, pH 1.7; RM 
O.G = +0.74, pH 5.0) indicating its suitability for 
isolation by anion-exchange chromatography. The 
relative electrophoretic mobility/pH behaviour is 
similar to that of ;-glutamyl-B-cyanoalanine [5S] and is 
consistent with the presence of a 7-glutamyl-a-amino 
acid dipeptide, exhibiting two carboxyls with two 
overlapping pK, values near 2.1 and 3.7. The alter- 
native 2-glutamyl-a-amino acid dipeptide would be 
expected to have two overlapping pK, values near 3.0 
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Isolation and Identification from Common Vetch of Bl 
the Neurotoxin §-Cyano-L-alanine, a Possible 
Factor in Neurolathyrism* 
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From the Division of Protein Chemistry, the Institute for MLuscle Disease, Inc., New York 21, New York 


(Received for publication, August 1, 1961) 


Neurological effects have for centuries been observed to ac- 
‘company in many instances the consumption of excessive 


* ‘amounts of lathyrus meal as food, particularly in parts of India 
_ and in the Mediterranean area in times of food scarcity. This 


condition, which is known as spontaneous clinical neurolathyrism, 
oceurs chiefly in the male and is characterized principally by 
reflex irritability, weakness, spasticity, and rigidity of the leg 
-museles, followed sometimes by death (1). The etiology of 
‘athyrism is unknown. However, the condition has been var- 
Jously ascribed to a nutritional deficiency and to the presence of a 
neurotoxin in the lathyrus plant. Many studies in experimental 
athyrism were made possible by the isolation of a lathytus factor 
‘rom Lathyrus pusillus (singletary pea) (2) and Lathyrus odoratus 


“(sweet pea) (3-5), the identification of this factor as B-N-(y-L- 


elutamyl)-aminopropionitrile, and the recognition of 8-amino- 
sropionitrile as the active principle of the factor.1 However, 
‘ie experimental condition produced with either the odoratus 
“factor or with a number of synthetic compounds related to 
8-aminopropionitrile has resulted chiefly in abnormalities of bone 
ad mesenchymal tissue in contradistinction to human lathyrism 
hich is neurologic in character.! 
Recently, in an investigation of a new reaction encountered 
" . peptide synthesis, which involves conversion of asparagine to 
y-diaminobutytic acid (9), the amino acid nitrile, B-cyano-.- 
«ianine, was synthesized (10). The latter was shown to be a 


likely intermediate in the conversion, arising through dehydra- 


‘yn of the amide group of asparagine, and forming a, y-diamino- 
\tyric acid through reduction of its cyano group (10). Struc- 
turally, 6-cyano-t-alanine also represents the parent amino acid 
which by biological decarboxylation could form the lathyrogen 
aminopropionitrile. In view of the latter relationship and the 


~ ,.evalence and importance of biological decarboxylation reac- 
f | 


tions, 8-cyano-L-alanine was tested for possible neurological 
a ivity. Fed at the 1% level, this amino acid nitrile is neuro- 
t jie to the rat, and within 3 to 5 days it results in hyperirrita- 
bility, tremors, convulsions, and death (11). The p isomer at 
anvroximately 3 times the dose is also neurotoxic.? In contrast, 


This investigation was supported by a grant from the Muscu- 


‘lar Dystrophy Associations of America, Inc. 
’ 3 For reviews of the subject of experimental and clinical lathy- 


ra, see references (6-8). 
(C. Ressler, unpublished experiments. 


y-cyano-L-a-aminobutyric acid, the amino acid nitrile which 
represents the dehydration product of L-glutamine (10), is 
tolerated with no obvious toxicity? 
These results led us to consider the possibility that 6-cyano- 

alanine may be the neurolathyrogen which occurs naturally. 
Since Lewis et al. (12, 13) and Schulert ancl Lewis (14) had 
shown the seeds of two species of lathytus, 7.e. Lathyrus latifolius 
(perennial sweet pea) and Lathyrus sylvestris Wagneri (flat pea), 
to be neurotoxic to the rat and the mouse, we examined these 
seeds for the presence of 6-cyanoalanine. These studies led 
recently to the isolation of the chief neurotoxic principle of 
L, latifolius and its identification as L-a,y-diaminobutyric acid 
(11). This same amino acid occurs in very high concentration 
in the toxic seed of L. sylvestris Wagneri (11). It is perhaps 
more than fortuitous that although the isolated neurotoxin was 
not the sought-for B-cyanoalanine, it is, nevertheless, chemically 
related to the latter, L-a, y-diaminobutytic acid being a reduc- 
tion product of 8-cyano-L-alanine. For this reason, and in 
analogy with the chemical reaction found with peptide aspara- 
gine, a biosynthetic pathway in lathyrus was considered likely 
in which L-asparagine is dehydrated to 6-cyano-t-alanine. In 

L. odoraius this intermediate amino acid nitrile would be de- 

carboxylated to yield 8-aminopropionitrile, whereas in L. lati- 
folius and L. sylvestris Wagneri it would be reduced to L-a,y- 

diaminobutyric acid (11). 

It appears that, in human neurolathyrism, one of the chief 

species of lathyrus involved has been Lathyrus sativus (15, 16). 


Yet, it has been found that consumption of the latter by experi- 


mental animals has not produced toxic effects (12, 17, 18). 
A botanical examination carried out some years ago with a 
number of samples of L. sativus collected from various localities 
in India, where lathyrism was common, showed that in all the 
samples a leguminous weed, Vicia sativa,’ was present (18). 
Moreover, ducks and monkeys fed diets containing V. sativa? 
developed a syndrome suggestive of deleterious effects on the 
hervous system. It was pointed out that the seeds of L. sativus 
itself are harmless, but that the danger of the disease. lay prob- 
ably in the contamination of the latter with other peas known 


3 Identified as Vicia sativa L. var. angustifolia (18). Because 
Vicia angustifolia, which is regarded as the progenitor of Vicia 
saliva, was not available to us at the start of this study, we have 
investigated chiefly the latter which is considered to differ scarcely 
from the former except in dimensions (19). 
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METABOLISM OF £-CYANOALANINE*+ 


CHARLOTTE RessLer, JEANNE NELSON and Morris Prerrer 
Division of Protein Chemistry, Institute for Muscle Disease, Inc., New York, N.Y., U.S.A, 
(Received 24 March 1967; accepted 16 June 1967) 


Abstract—The cystathioninuria induced in the rat by feeding it 1-A-cyanoalanine 
(BCNA) has been Investigated further. The excreted cystathionine was isolated In crystal- 
line form and established as having the LL configuration. The protective effect of pyri- 
doxal also was examined, especially in relation to evaluating BCNA as an inhibitor of 
vitamin Bs. B-Cyanoalanine and a series of relevant compounds, including known 
Inhibitors of vitamin By and structurally related lathyrus toxins, were fed to rats for 
prolonged periods. Of these, BONA alone elicited cystathioninura, and this was not 
reversed by the adminiatration of pyridoxal. A-Cyanoalanine produced no physical 
signs of Bs deficlency or of oateolathyrism, In contrast to Bo deficiency, the tryptophane- 
load test was negative and tissue concentrations of cystathionine were low. Brain, Iver, 
blood, and muscle contained free BONA and a new bound form of It, yeglutamyl-f- 
cyanoalanylglycine, which may be a detoxication product. 


Seeps of certain species of lathyrus and vetch, used as forage or consumed in excess 
8s food by humans in times of shortage, have been known to cause neurotoxicity,» 
Ih connection with a series of investigations of the toxic principles of such legumes, 
f-cyanoalanine and the dipeptide, y-glutamyl-f-cyanoalanine, were isolated from 
sxeds of Vicia sativa (common vetch) and found to account for the high toxicity of 
these vetch seeds to the chick.® 4 

B-Cyanoalanine produces convulsions and rigidity when fed to or injected into the 
tat or chick, Attempts to reverse or provent the convulsions in the rat with anti- 
convulsants of known central nervous system activity have been ineffective.® Injeoted 
pyridoxal, however, does afford some protection against a single dose of f-cyano- 
alanine. Moreover, the rat that has been fed 6-cyanoalanine excretes cystathionine,® 
acondition previously induced experimentally only by the administration of a vitamin 
Be-deficient diet.?:® These observations led us to suggest in a preliminary com- 
munication that 6-cyanoalanine may be a naturally occurring vitamin By antagonist 
or an anticnzyme, possibly in the transulfuration reaction that converts methionine 
to cystine via cystathionine.* Inhibition of the Be-requiring step? that converts cysta- 
thionine to cystine could lead to accumulation of cystathionine. It seemed of interest 


to investigate the action of p-cyanoalanine;-especially-since-excessive excretion of 


F cystathionine has been observed in patients with neural adrenal tumors}? and in 
. individuals with the inborn error of metabolism, cystathioninemia.1! 18 The present 


eee by U.S. Public Health Service grant NB 04316 and by Muscular Dystrophy Associations 


Presented in part at the symposium “Antinutritional Factors in Vegetable-Protein Foods and 
wh oleae i 25th A ‘Anoue T Meeting of the Institute of Food Technologists, Kansas City, 
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Toxic Principle in Vetch. Isolation and Identification of 
y-L-Glutamyl-L-s-cyanoalanine from Common Vetch Seeds. 
Distribution in Some Legumes’” 


Charlotte Ressler, S. N. Nigam, and Y.-H. Giza 


Contribution from the Division of Protein Chemistry, Institute for Muscle Disease, 
Inc., New York, New York 10021. Received October 16, 1968 


Abstract: -y-Glutamyl-8-cyanoalanine has been identified in seedlings and seeds of common vetch and isolated 
from the seeds in crystalline form after electrophoresis or anion-exchange chromatography. Its structure has been 
confirmed by synthesis. For this a mixed anhydride procedure and protecting groups that were removed by 
hydrogenolysis were used. The a isomer, a-glutamyl-6-cyanoalanine, also has been synthesized and differs in its 
properties from the naturally occurring peptide. -y-Glutamyl-8-cyanoalanine is neurotoxic to the young rat and 
chick. Together with the 8-cyanoalanine present in the free state, it can account for the toxicity of common vetch 
seeds to the chick. Among seeds of 41 various legumes that have been surveyed quantitatively, 6-cyanoalanine is 
present in every variety of common vetch and in approximately one-third of the vetch species and is accompanied by 


§-cyanoalanine in bound form. 


uring a study of a metabolic relationship between 
B-cyanoalanine and asparagine in certain species of 


. Lathyrus and vetch, L-B-cyanoalanine-4-!4C was admin- 
istered to seedlings of Vicia sativa (common vetch).?* 


Radioactivity accumulated as unidentified, soluble, acidic 


- material. Since all other plants examined converted 
: B-cyanoalanine-4-"*C into asparagine, the 1*C-labeled 


vetch material was investigated with the hope of identi- 
fying a biological intermediate in the synthesis of aspara- 


* gine. With the Birch reagent the material was found to be 
reducible to bound 2,4-diaminobutyric acid.° Such 


behavior suggested the presence, for the first time, of a 
natural bound form of B-cyanoalanine. The labeled, 


_ reducible material was purified by electrophoresis and 
“chromatography on paper. Hydrolysis converted it into 


glutamic acid and aspartic acid, which suggested that the 


. administered B-cyanoalanine had been incorporated as a 
! peptide of glutamic acid. Bound B-cyanoalanine was 
. then detected in seedlings that had received no B-cyano- 


alanine-'*C, and the B-cyanoalanine peptide was identified 
electrophoretically in seeds of the same plant in which it 


' accompanies B-cyanoalanine in the free state. 


Identification of a second form of B-cyanoalanine in 
common vetch seeds had further interest in view of the 
neurotoxicity of this amino acid.© In addition to their 


' use as cover crops, vetches have had use in livestock and . 


human nutrition’ and represent a potential source of food 
in times of shortage. Moreover, common vetch seeds of a 


_ Closely related variety contaminating wheat and lathyrus 
+ peas have been associated with several outbreaks of 


lathyrism in man.°*° This paper presents in detail the 


(1) Aided by Grant NB 04316 from the U. S. Public Health Service 
and by Muscular Dystrophy Associations of America. : 
(2) Presented (a) at the 145th National Meeting of the American 


_ Chemical Society, New York, N. Y., Sept 1963 (Abstracts, p 4A), at 


the Symposium on Deleterious Compounds of Natural Origin in Foods 
and Feeds, and at the Third Conference on Toxicity of Cycads, Chicago, 
HL, April 1964. ’ 

(3) C. Ressler, Y.-H. Giza, and S. N. Nigam, J. Am. Chem. Soc., 85, 
2874 (1963). 

(4) C. Ressler, Y.-H. Giza, and S. N. Nigam, ibid., 91, 2766 (1969). 

(5) C. Ressler and D. V. Kashelikar, ibid., 88, 2025 (1966). 

(6) C. Ressler, J. Biol. Chem., 237, 733 (1962). 

(7) J. A. Harper and G. H. Arscott, Poultry Sci., 41, 1968 (1962). 

(8) S. R. A. Shah, Indian Med. Gaz., 74, 385 (1939). 

(9) L. A. P. Anderson, A. Howard, and J. L. Simonsen, Indian J. 


Med. Res., 12, 613 (1925). 


Journal of the American Chemical Society [ 91:10 | May 7, 1969 


isolation from common vetch seeds of y-L-glutamyl-L-B- 
cyanoalanine in crystalline form, its characterization, and 
its chemical synthesis, as well as the preliminary evidence 
leading to its detection. Feeding experiments carried out 
with the chick suggest that B-cyanoalanine and y-glutamyl- 
f-cyanoalanine can account for the toxicity of common 
vetch seeds to this species. The role of -y-glutamyl-B- 
cyanoalanine (or B-cyanoalanine) in certain legumes as a 
major product of cyanide fixation and as an intermediate 
in the biosynthesis of asparagine from cyanide is presented 
in the accompanying paper.* Part of this work has been 
previously reported.!° 


Results and Discussion 


Although young seedlings of common vetch were far 
superior with regard both to the concentration of glutamyl- 
B-cyanoalanine and the number of contaminants that had 
to be removed, seeds were chosen as the starting material 
for the isolation of the dipeptide’ because they were 
available commercially. The distribution of acidic 
material was noted with the R, and electrophoretic 
mobility established for glutamyl-B-cyanoalanine-'*C in 
the preliminary metabolic experiment. Presence of 
bound B-cyanoalanine was confirmed by reduction.* 

Material in aqueous ethanol seed extracts was adsorbed 
on Amberlite CG-120 (H* cycle) cation-exchange resin. 
That which eluted early with 3 N NH, was electrophoresed 
on blocks of Solka-floc in pyridinium acetate buffer, 
pH 5.7. An acidic fraction was then reelectrophoresed at 
pH 3.5; this enabled the glutamyl-B-cyanoalanine to be 


separated from aspartic acid and glutamic acid, the chief 


acidiccontaminants. The eluted peptide was isolated and 
characterized as a crystalline dicyclohexylammonium salt. 
Amino acid analysis'? showed 1 mol each of aspartic acid, 
glutamic acid, and NH. In the analysis for bound 
B-cyanoalanine® 1 mol of glutamic acid was present, and 


(10) (a) See ref 2a; (b) C. Ressler, Federation Proc., 23, 1350 (1964); 
(c) C. Ressler, S. N. Nigam, Y.-H. Giza, and J. Nelson, J. Am. Chem. 
Soc., 85, 3311 (1963). 

(11) Occurrence of glutamyl-B-cyanoalanine in common vetch seeds 
was subsequently observed electrophoretically by B. Tschiersch, Tetra- 
hedron Letters, 13, 747 (1964). 0 

(12) D. H. Spackman, W. H. Stein, and S. Moore, Anal. Chem., 3°. 
1190 (1958). 


RESSLER et al, JACS 91, 2758-2765 (1969) 
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CIRCULAR TO EXPORTERS 

: 5 woes hed es 
FALSE TRADE DESCRIPTION - EXPORT OF VETCH VICIA SATIVA ] 
DESCRIBED AS LENTILS 


of split vetch falsely described on bags and in documentation as lentils. Some exporters 
were marking bags of split vetch with the description “Red Split Lentils” or "Masoor 
Whole” (Hindi word for Lentil). 


The Australian Quarantine ana Inspection Servive (AQIS) has recently stopped the export [ 


Many varieti¢s of vetch contain toxic amino acids, such as beta cyano -l-alanine, making 
them unsuitable for human consumption. The recently released variety "Blanche Fleur” is. 
suitable for human consumption and in its split form has a similar colour, shape and size as 
lentil. However, consumer acceptance of this vetch as an altemative food source has-been 


slaw. 


Lentil is a staple food source in India and many Middle Eastern countries and maintains a 
high price on the world grain markets, It has become apparent that some exporters have 
for some time been falsely describing split blanche fleur vetch as lentil, 


False made description is of considerable concern to AQIS and the Export Control Act 
(1982) contains pena} provisions. AQIS policy is; that whenever a trade description is used 
it must be adequate and accurate. For this reason, the use of the word “lentil” to describe 
split blanche flenr vetch ig both misleading and inaccurate. 


AQIS Central Office bas consulted with the exporters and the Grains Council of Australia 
and has settled on suitable terminology to describe the commodity adequately and 
accurately. 


Red Split Legumes | | 
Red Split Dhal 
Australia Red Dhal 
Vetch 

Blanche Fleur | 
Blanche Fleur Vetch 


The following names ere acceptable: U] 


When preparing Phytosanitary Certificates for this commodity the following conditions 
apply. 


1, If bags are branded as "Split Red Legume”, "Red Split Dhal” or any other acceptabl 
naine, then this wording must be shown on the Eee certificate under 


distinguishing marks. 
2. The name of the produce can be shown as vetch, or ruled through. : J 


The botanical name must be shown. Blanche Fleur vetch can be described as Vicia 
Sativa or as Vicia sativa Cv Blanche Fleur. 


ad 


4. If bags are branded with a foreign language or wording that the inspection officer i 
does not understand, it will be the responsibility of the exporters. to roe a verifier 
translation of its meaning prior to inspection. 0 


Ait ebtoe 


(M.L, Robbins) 
SUPERVISING INSPECTOR (EXPORT CONTROL) 
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ene 


eso éDefald Marshall ‘has been 


ited ito". the Waite: Chair . of 
omy. at the Waite . Agricultural 
‘ch Institute. 


ok up his appointment in early 
ary, ready for the start of the 1987 
nic year, 


sor Marshall. comes to Adelaide 
the position of Director of the LA. 
on Wheat Research Centre, 
sity of Sydney, Plant Breeding 
ate, Narrabri. 


a graduate of the University of 
ty, where he completed his 
‘graduate degree, and of the 
csity of California, where he 
eted his doctorate. 


s also worked with the C.S.J.R.O. as 
en Elizabeth I] Research Fellow and 
Leader of the Genetics Resources 
n of the Division of Plant Industry, 
tion he held from 1971 co 1981. 


ersonal research studies have been 
mntrated on four distinct but 


eet ew A ke Se YS NG Ne en OP Shea ee as eT SS 


‘interrelated areas; plant population and 
evolutionary.genetics, the estimation and 
-evolution of mating systems in plants and 
- their manipulation in breeding. programs, 
co-evolutionary relationships: between 
host plants and-their fungal parasites and 
the collection, conservation and 
utilisation of plant genetic resources 


Professor Marshall has also been involved - 
aS’ a principal investigator in several 
applied breeding projects financed by 
industry funds and his more recent 
“industry based projects have been 
concentrated in the area of wheat 
breeding and genetics. 


He has an extensive publication record 
. and an international reputation as a- 
respected plant biologist. 


Professor Marshall was the unanimous 
choice of the selection committee for the 
Waite Chair of Agronomy. 


The Director of the Waite Agricultural 
Research Institute, Professor James 
Quirk,. was enthusiastic in welcoming 


such an outstanding appointment. _ Professor Donald Marshall 


: | market m: may 


“Trevor: Day. ‘said last week.” 


especially the grubs problem,” Mr Day. 


fold Crop. Science Society members 


. lastiweek: “Too many people are. saying 
.theywill cut their costs’ bit : 
spraying :the beans. -" 


“But it’s almost! impossible to pala 
bedn with a-grob hole“in it out: of a 
Sample, and that’s a major ‘problem for 
buyers in the Middle East, becanse. it 
nsnally ends up? with a: dark spot 
around it, eSpecially’ if iti is canned. 

“A lot of. thely i 


“Grubs can be controlled on the farm 
as can some of the ttiseases,” 


- Mir Day said there were varietal lines 
from: ICARDA that: were resistant, to. 
; . choco) é 


_ use, “But his fading of $40,000 4 
virtdally only. covered the cost: of 
téchnician and.a bit of travelling. 


“We need 4 Jot more motivation na 
push in that area to get our beans right, 


looking after ‘the disease problent. and. 


ce lentils from Turkey. 


“\-.. be’ very difficult to achieve.” 


"Reporting: ‘on: recent market study 


the. variety - ‘as a ‘replacement for red 


“By splitting:it and taking the skin. 
away: it JooKs-just like red lentils,” he 
said. “We ‘have™ “arranged. for further | 
samples to be'sent over there for testing © 

. ‘by-their governmerit’ Jaboratories to see 
if it’s fit for biman consumption’ asa 
lower cost: replacement: for-red- lentils, 
‘which they. can ‘only get from ‘Turkey. 
They don’t like having . to ‘buy from’ 
“Turkey, and .they don’t like Turkish 
quality because ~ it has.2 per cent 
admixture | and 23 Per cent fine’seeds or | 
other. seeds..’: 

“But' like. most places, we went. to,.|. 

' while they: ‘dot’t like the ‘quality: they |: 

- pet from, Turkey or China. they: said | 

they would not pay any more, for: ‘good. ; 


. the lowest quality will still sét the 
market piice, and price alate will 


: FOOTNOTE: On grain leguime price | 
prospects, Mr Day said ‘he felt there | | 
would be downward pressure on -pea |- 
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MINISTER FOR RESOURCES 
The Hon. Alan Grilfiths, MP 


Dr ME Tate 25 MAR 1992 
Reader in Plant Science : 

The University of Adelaide 

Waite Agricultural Research Institute 

Department of Plant Science 

GLEN OSMOND_ SA .5064 


Dear Dr Tate 


Thank you for your facsimiles dated 25 February 1992 and 5 March 1992 to the Hon 
Simon Crean, Minister for Primary Industries and Energy, concerning the suitability 
of the vetch cultivar Blanche Fleur for human consumption. ‘As the matter raised falls 


within my responsibilities under the Privary Industries and Energy Portfolio, your 
letter has been passed to me for reply. 


I am informed that you have raised your concerns with the Australian Quarantine and 
Inspection Service (AQIS) about the possible levels of beta cyanoalanine in the _ 
cultivar Blanche Fleur. I have also been informed that AQIS, in response to your 
facsimile, has informed the Grains Cour.cil, exporters and AQIS inspection staff that. 
it is not possible to provide affirmation t'.at the cultivar is fit for human consumption. 


It will be a matter for the industry to estublish to the satisfaction of competent 
authorities such as the National Food Avihority that the levels of beta cyanoalanin 
this or other cultivars render them fit for human COASNPHON: AQIS would then t 
appropriate action on this advice. 


ei 
ake 


Yours sincerely 


we eee 


roa 


ae a 
a 
“ 


C.3Alap Griffiths. ..... 


ee 4 


Ministerial Olfice: 
Parliament House 
CANBERRA ACP 2600 
Velo: (06) 277 748000 aa: (Wo) 273 FP54 


feclorate Office: 
* Shop 25 Milleara Mall 
Milleara Roal EAST REILOR VIC) 3033 
Pele: (03) 337 19220 Bax: (04) 35) 1925 


Printed on tcyclud paper 


Cot. 


~ 


Office of the wet 
Minister for Aged, Family and Health Services 


Tephone: {08} 277 7220 
Facsimde: (08) 273 4146 


15 SEP 1982 


Dr M.B. Tate 

Reader in Plant Science 

-Waite Agricultural Research Institute 
Department of Plant Science 

the University of Adelaide 

GLEN OSMOND SA 5064 


Dear Dr Tate 


I refer to your letter of 27 April 1992 to the Honourable 

A.G. Griffiths MP, in which you discuss your concerns regarding 
the use of untreated split red vetch for food. Your letter has 
been referred to the Honourable P.R. Staples MP, as Minister 
rasponsible for food matters. The Minister has asked me to 
reply on his behalf. 

As you may be aware the Australian Food Standards Code 
prescribes standards for all foods. The States and Territories 
rite peng the Code into their food laws by reference. In 
addition, State food laws require that food which is sold to the 
public is fit for human consumption. This provision would cover 
natural toxins such as those present in vetches and defines food 
which may be injurious to health as ‘adulterated’. State and 
Territory health authorities are responsible for ensuring 
compliance with the food laws in their respective jurisdictions. 


Ip’the case of a food such as vetch which has not been 
tandardised, that food would still have to comply with General 
Standards (Al to Al4) of the Code. The General Standards cover 
topics such as labelling and advertising, among other issues. 
Under the labelling provisions it would be deemed illegal to 
label split vetch as split red legtils. 


Applications to set standards for new foods such as vetch can be 
made by individuals and groups. The_National Food Authori 
sets food standards by drawing on the expertise of its staff and 
on information from the applicant, the food industry, government 
health departments, the public, consumers’ associations, the 
National Health and Medical Research Council and the Australian 
Government Analytical Laboratories. If vetch was to be 
standardised in the Pood Standards Code a limit on the level of 

’ eyanolanines allowable in food grade vetch would be determined. 
At present as no limit has been prescribed, no cyanolanines are 

|| st1ewed in_vetch or indeed other foods intended for human 

_ 'consumption. is 

An application would need to be made to the National Food 

. Authority to set a standard for a safe level of cyanolanines in 
vetches. 


Yours sincerely 


: Chris Gration 
Advisor 
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Extracts* & References: 


D1*. Tate, M.E Stock J. Letter April 9 1992 
D1b*. Dr. John Radcliffe (Director S.A. Dept. Agriculture) Personal note April 10 1992. 


D2*. Tate, M.E. and Enneking, D. (1992) A mess of red pottage, Nature 359, 357-358. 
D2R*. Nature Referee’s Comments (Dr. P.M. Dey ), July 14 1992. 


D3*. McCallum, A (Chairman Grains Council of Australia), Kreital J. (Senior Economist) and 
Hooke, M. (Executive Director) FAX to ABC Sept 29 1992. 


D4*. McCallum, A.D. (1992) Coping with Toxic pulses (Corres.), Nature 360, 9. 
D4b*. Brown, E.G. (1992) Coping with Toxic pulses (Corres.), Nature 360, 9. 


D5*. Putnam, D.H. Letter (December 3 1992). 
D6*. Ressler, C. Letter (March 15 1993). 


 D7*, Bhat, R.V., Raghuram, T.C. (1993) Health and economic consequences of imported Toxic 
legumes. Current Science, 65,12-13 


D8*. Adelaide “Stock Journal” Article (April 29 1993), p13 Vetch ruled as unsuitable. | 
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Vetch 


3 LETTER OF THE WEEK: 


crews something like this must be ade, 
and preferably, very soon. 


ee s Bill Goodris 
Xi He was thusias: 3 others and h boro: 
to city Vale, Dean member fe Bare dreds of fanners have a Peter! J 
1s possible Kli cher Food seteler and a sound oe from this unse]- In a serious 
SIR — Re Vetch Toxins (Stock Journal .. . As a member of the Co _ His untimely death will icm 
March 26). Sir — I write regarding the Ls oF E as untimely, cath will economic ess 
tragic death oF Dean fe operalive Marketing Com, bo a hare lors tothe farm cw rein a very exis, coone 


] and my student Mr Dirk Enneking have 
been studying the biological chemistry of 
vetch toxins here at the University of Ade- 
taide’s Waite Agricultural Research Inslilate 
for the last three years. 


Late last year my student was approached 
hy an industry source anxious to explore the 
export potential of the Vicia sativa cultivar 
known as Blanche Fleur (literally white 
flower) for human consumption. 


The scientific literature as far back as 
1969 recorded that American cultivars of 
Vicia saliva contained up to 0.6% of a neuro- 
toxic peptide known as gamma-glulamyl-be- 


‘ Klitscher on April 2, 1992, 


the result of an accident. 


The SA farming commu- 
nity will moum the loss of 
one of its most worthy rep- 
resentatives. 


Dean joined the SA Pea- 
growers Co-operative in 
1982 as a Director, rep- 
tesenting the Coonalpyn 
area, 


was extremely valuable 
and all Co-op members re- 
ceived the benefit from it. 


Dean was also a member - 


of the Committee which 
produced the highly suc 
cessful “Grain Legume 
Handbook". 


Dean was always willing 
to pass on his valuable 
knowledge of farming prac 


he represented farmers on 
numerous commiltees con- 
cerning grain production. 


‘His family can be ex- 
tremely proud of his 
achievements, both in arri- 
politics and at home as a 
seed producer and farmer. 


Jan Ward, 
Chairman, SA_Peagrowers 


ing prospects for the development of relative- 


Co-operative) 


remove the decuments and read all about the 


mess. Why? Some of the main basic reas 


are: 

1. The absolutely ridiculous increase in | 

prices: Gust a money grabbing exercise 

the Government). 

2. Excessively high interest rales. 

3. The wages policy, of the dog chasing 

tail outlook, that priced us out of the m 

kets; and the general mismanagement of | 

Government, and, in Keating's own words 
iving us the depression that we “had 
ave. 


Since we now know the cause of the - 
pression, the only intelligent course of act 
Is lo reverse the procedure that got us i 


lessyabe- alanine. ‘Lesser ainounes of the cor- ly non-toxic grain legumes for our drier bead which the truck was carrying. the mess. }t really is a3 simple as that. If 
reson . 
pe siecidl Jesh er amincaa Bete sone areas. ef This su Lion is, in my opinion, quite follow that procedure, and bring about a 


clearly showed that feeding diets containing 
50% of this vetch or the equivalent amount 
of the purified neuro-toxin to week old chick- 
ens causcd 100% mortality. 


We have now confirmed, the presence of 


Nevertheless, because the plants have suc 
cessfully evolved a wide range of chemically 
based predator defence mechanisms, it ia not 
very “clever” to ignore the well documented 
chemical! literature in our haste to increase 
exports. 


ludicrous’ for the following reasons. {n) the 
truck might be lying on its right side making 
it virtually impossible to reach the door; (b) 
who wonld want to stand around reading 
documents when there could be dangerous 
chemicals escaping. and also there may he 


uation where business of all categories 

afford to employ labor, not only will the e- 
omy right itself, but a very large propor 

of the unemployment that we now au 
will also disappear. 


But that is something the Govern: 


evils level et futamyt bete-cyanc-alanine Dr Max E. Tate, pga bin eee cle gar sided toa will not look at or entertain. 1 ventu: 
value adding step of detoxification either b Reader in Plant Science, Leing carried, could be dead before they were FF GR Shepher’ 
rocessing such as Australian aboriginals University of Adelaide, anywhere near the truck. Wadi 
| et done for neons with eyeod seeds Lo re Waite Agricultural Research Institute. 2 


move a similar neuroloxie aminoacid {betn- 
N-methylamine-alanine) or alternatively gc~ 
netic aclection or deletion of the neurotoxin 
fenes is undertaken, then wnder no circum- 
stanecs can the Blanche Fleur cultivar be 
considered suitable for human consumption. 


Nevertheless pigs will tolerate up to 10 - 
15% of the Viea sativa cultivars Blanche 
Fleur nnd Languedoc without the rendily 
measurable sympton of reduced feed Intake. 


Clearly, Mr McPherson is in error when 
he says (Stock Journal March 26) that “Your 
{the Stock Journal) statement regardin; 
neure-lozicity 34 without foundation,” and 
have already advised him directly. 


As groin legumes and forage cro} 
barsisor have an opie prtt ole to hay ie 

ustralian ogriculture especially as stock 
feed supplements and there pre some excit- 


Chemical spill 
suggestions 


Sir — After attending a meeting of the local 
CFS recently | have been motivated lo make 
the following comments. 


The question of dangerous chemical spillx 
from road tankers waz raised and discussed 
at some length and the following was the 
conclusion reached. 


The drivers of these trucks are ppparently 
required by Inw to have the details of thir 
teod documented and these papers are to be 
carried in a pocket in the driver's side door. 


It was considered ae feasible by some at 
Uhis mecting that if the tanker had over- 
turned or in some way been involved in an 
accident that someone approach the truck, 


I would suggest for the safety of CFS 
crews who, il appears, are compe to al- 
tend these accidents regardless of whether 
there is at fire a the scene, that an Austra- 
lia-wide series of codes be introduced by 
which anyone from a distance of two or three 
hundred metres can tell at a glance what the 
truck was carrying, and thereby assess the 
degree of danger. 


These codes enuld be in the form of color 
combinations and shapes. For instance a red 
and white diamond for one chemical, a black 
and grecn rectangle for another, and so on. 
These markings would be quite large, say 
about three feet acrosn, and would be put on 
either side, back and front, of the tank. 


CFS crews would have to key to the code 
in their vchicle and would know immediately 
whether or not it was safc to approach. 


I feet that for the safety of these voluntcer 


Wool tax 
payback 


Sir — Im reading a letter lo Editor 
Journal} 2/4/92 from Robert Langlands 
sham, Lilled Forgotten Wool Losers. 


1 am one of those people, having } 
farming and woolprowing industry i? 
and have taxes duc to me back lo 1984 


1 would suggest that the wool tax 
be raised so that all woolgrowers wl 
the industry should have all axes pH 
within onc or two ycars of leaving 
try. 

There has to be some policy in 
finalise the wool tnxes Lo past woolgr 

GM: 
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A mess of red pottage 


Max E. Tate and Dirk Enneking 


D2*, 


The abundant Vicia sativa cultivar 


protein-rich pulse, but is it suitable for human consumption? 


Esau sold his birthright to Jacob for a 
mess of red pottage, a dish thought to be 
the red lentil (Lens culinaris Medik)'. 
Taking today’s prices of US $800 per 
tonne, this particular pulse must seem to 
be an attractive crop to many farmers. 
Unfortunately, red lentils are a rather 
poor-yielding crop, so in the late 1980s, 
when it was noted in Australia that the 
pinkish cotyledons of the ‘blanche fleur’ 
cultivar of Vicia sativa L. bore a close 
resemblance to those of the red lentil 
after dehulling, it was but a short step to 
the creation of a brand new food export 
market. 

Work in Europe in the 1920s (summar- 

ied by Barulina*) established the 
virtual omnipresence of V. sativa as 
mimics of lentil crops. Flowers were 
eliminated as soon as they appeared 
because they are a different colour 
fom L. culinaris. Lentil mimics still 
occur: proteins characteristic of seeds 
ofa lentil-like vetch (V. sativa) have 
recently been detected as minor fore- 
ign matter in Manitoba lentil crops’. 
A European lentil-like vetch (Vicia 
var. lentil sperma) was of sufficient 
concern for the International Orga- 
tization for Standardization to prop- 
ose test methods for its identification 
in 1989, 

So an uninformed consumer may 
well be duped by lentil look-alike 
vetches. The somewhat spherical 
cotyledons of blanche fleur more 
closely resemble those of the common 
yellow split pea (Pisum sativum) than 
the flatter appearance of the lentil, 
but the colour (especially when 
coated with vegetable oil to enhance 
is attractiveness) bears a distinct 
resemblance to a paler form of red 
lentils. It is this mimicry of the red lentil 
which lies at the heart of the blanche 
fleur story. : 

The blanche fleur cultivar of V, sativa 
bas been a useful stock feed and green 
manure crop in Australia since the early 
1950s, growing readily in the mediterra- 
» nean climate of southern Australia. But 
‘it is now perceived to be a valuable 
foed-export cash crop for farmers: the 
i latest export figures for the state of 
| South Australia alone show that the 
E export trade has grown from a mere 50 
| tonnes of blanche fleur in 1988-89 to 
} more than 9,470 tonnes from July 1991 
lo early May 1992. Of this latter figure, 
15,600 tonnes were sold as split red vetch 
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‘blanche fleur’ from Australia is perceived by markets to be a cheap, 


(‘red legumes’ or ‘red dhal’), which must 
be destined for human consumption (be- 
cause the added cost of splitting (dehull- 
ing) would make it non-competitive in 
the stockfeed market). There are also 
significant exports from other Australian 
states, so that these figures are under- 
estimates of the true magnitude of the 
trade. 

There are at least nine reports in the 
literature of the toxic effects of feeding 
untreated V. sativa to pigs, mules, 
horses, ducks, monkeys, turkey poults 
and chickens. Of particular note is the 
important neurotoxin study of Ressler ef 
al.”. These authors established that a 
50% V. sativa diet fed to week-old 
chickens caused all the animals to die in 
less than one week; the observed toxicity 


Cotyledon mimicry of red lentils (Lens culinaris, 
upper) by commercial samples of the ‘blanche 
fleur cultivar (V. sativa). Lower left, split red 
vetch; lower right, the same product coated 
with vegetable oil to enhance its visual appeal. 


could be quantitatively accounted for by 
the measured levels of L-f-cyanoalanine 
(0.1%) and its y-L-glutamy! derivative 
(0.6%). In contrast to the acute toxicity 
in chickens, rats showed only a marked 


- retardation in growth rate. So although 


there is considerable species variability, 
under no circumstances can untreated V. 
sativa be considered to be suitable for 
human consumption. 

Analytical studies at the Australian 
Grain Academy in Victoria have estab- 
lished that the blanche’ fleur cultivar 
contains similar levels of B-cyanoalanine 
(0.1%) and perhaps higher levels (1.1%) 
of the y-glutamyl derivative than those 
reported for V. sativa by Ressler et al.*. 


So unless it is detoxified before eating, 
the split red vetch exported from South 
Australia alone is sufficient to provide 
56,000,000 x 100-g servings, each of 
which, before preparation, contains up 
to | g of neurotoxins. 

Alarming though the neurotoxin con- 
tent of V. sativa is, the fact remains that 
people do not eat raw legumes but 
process them by, for example, dehulling, 
soaking and cooking with or without 
straining at intermediate stages. The 
analytical data from Victoria suggest 
that up to 90% of these water-soluble 
toxins can be removed by the age-old 
detoxification practice of leaching, which 
involves soaking the dehulled vetch and 
discarding the washings. In a separate 
experiment, approximately 30-50% of 
the toxin was removed by cooking. 
Nevertheless, it is as well to point out 
that these cooking experiments 
measured the loss of the original 
toxins, not whether there was loss of 
biological toxicity in toto. In this re- 
spect, Harper and Arscott® estab- 
lished that extensive autoclaving (8 
hours at 15 p.s.i.) of V. sativa was 
necessary substantially to reduce its 
toxicity to chickens. 

Before the identification of the 
neurotoxin content, the sporadic use 
of white-seeded varieties of V. sativa 
as a pulse for human consumption has 
been reported®” and P. Hanelt (IPK, 
Gatersleben; personal communica- 
tion) suggests that its consumption is 
still extant in the province of Ratcha 
in West Georgia (CIS). Hegi’ men- 
tioned that ‘sour lentil’ (V. sativa) 
samples were confiscated by police in 
Berlin during the First World War 
and Danckwortt® tabulated V. sativa 
as a poisonous vetch. Nevertheless, 
there does not seem to be any mention 
in this period of any unequivocal case of 
human poisoning that could be attri- 
buted to V. sativa. 

The United Nations Food and Agri- 
cultural Organisation has a food quality 
and consumer protection group based in 
Rome which was apparently unaware of 
the widespread sale.or human consump- 
tion of blanche fleur when we contacted 
it. A member of the group wrote that its 
view was that in countries where pulses 
are eaten, most toxins would be lost 
during the common culinary practice of 
soaking and discarding the washings. To 
us, the important point seems to be 
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whether or not the bianche fleur is likely 


to be treated as if it were red lentils. Red 
lentils frequently have only sufficient 
water added to produce the final desired 
consistency, thereby retaining as many 
of the minerals and vitamins as possible. 
With a red lentil mimic such as blanche 
fleur this practice would inevitably result 
in higher consumption of neurotoxins. 
With the almost ubiquitous presence of 
water-soluble (and in many cases ther- 
mostable) toxins in nearly all legumes. 
eaching by soaking is easy to recom- 
mend and practice, but in many regions 
of the world water is a scarce and 
valuable commodity. 

Thus it would seem that in practice 
there is very little international monitor- 
ing of new commodities supplied for 
human consumption and there is great 
reliance on self-regulation by exporting 
countries. Presumably this is based on 
the premise that if mistakes are made, it 
is the financial profit and credibility of 
the exporter which suffers most — but in 
this particular case. there seems to be 
much less concern for the health of the 
consumer. 


Lentils or vetch? 
Is there any evidence that blanche fleur 
has been labelled as red lentils? In the 
past it has, as is documented in a letter 
to the Sowh Australian Stock Journal 
dated 26 March 1992. The Victorian 
brokerage firm which negotiated the 
sales of the split red vetch to various 
buyers stated: “The first two shipments. 
4 total of 400 tonnes were branded at the 
request of the overseas buyers as split 
red Tentils. but described on the phyto- 
sanitary certificates as split vetch. All 
shipments since have been branded 
either split legumes or split red dhal.” 
It is obvious from this statement that 
not all the blame for this situation must 
rest with the exporter. Furthermore, the 
lack of background knowledge within 
this particular company ts clearly evident 
in their comments in an earlier letter to 
the Stack Journal: “Your statement re- 
garding neurotoxicity is without founda- 
tion. This is supported by the repeat 
orders We are now receiving from all our 
overseas buyers who have had almost 
three months to evaluate the quality of 
the product.” 


Olle, A. Grew of Culbvated Plants (2nd edn} 
Keegan Paul, Trench, London. 1886) 

2. Barulina. H. Trudy priki. Bot Genet. Seiek. isuppt.; 40, 
302-3 £1930) 

cke, L. A. & Marchyio, 8. A. Plant Var. Seeds 5. 1-11 
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The depastment of primary industries 
and energy supervises AQIS, the Au- 
stralian Quarantine Inspection Service, 
which issues the all-important phyto- 
sanitary certificate to exporters. It was a 
consequence of a request to us last year 
by a concerned South Australian expor- 
ter of blanche fleur that we commenced 
a qualitative paper-clectrophorctic inves- 
tigation, in which we clearly identified 
the presence of the unusual and charac- 
teristic blue ninhydrin spot of  f- 
cyanoalanine in a sample of blanche 
fleur at a level similar to that in other V. 
sativa cultivars. 

Much to our surprise, the exporter 
informed us in late in February this year 
that, contrary to our report of the pres- 
ence of neurotoxins in blanche fleur. 
AQIS) had issued a= circular dated 
1] February 1992 entitled “False Trade 
Description --- Export of Vicia sativa 
Described as Lentils” in which it was 
stated: “Many varieties of vetch contain 
toxic amino acids such as f-cyanoalanine 
making them unsuitable for human con- 
sumption. The recently released variety 
Blanche Fleur is suitable for human 
consumption and in its split form has.a 
similar colour, shape and size as lentil. 
However, cousumer acceptance of this 
yetch as an alternative food source has 
been slow.” 

Our initial reaction was to be thankful 
tor the common sense of consumers. But 
we then repeated and confirmed our 
earlier observations. The responsible 
minister was immediately notified of our 
concern on 25 February and again on 5 
March, to which we received a reply on 
25 March: “Tam informed that you have 
raised your concerns with AQIS about 
the possible levels of B-cyanoalanine in 
the cultivar Blanche Fleur. I have also 
been informed that AQIS, in response to 
your facsimile, has informed-the Grains 
Council, exporters and AQIS inspection 
staff that it is not possible to provide 
affirmation that the cultivar is. fit’ for 
human consumption. 

It will be a matter for the industry to 
establish to the satisfaction of conipetent 
authorities such as the National Food 
Authority that) the levels of — p- 
cyanoalanine in this or other cultivars 
render them fit for human consumption. 
AQIS would then take appropriate 
action on this advice.” 

Exporters have assured us that once a. 
shipment leaves the wharf it can be 
sold and resold many times over, and 
hence the destination on the phytosan- 
itary health certificate bears little rela- 
tion to where it is eventually consumed. 
Nonetheless, the spht blanche fleur from 
South Australia in 1991-92 was initially 
destined for Satidi Arabia. United Arab 
Emirates, Dubai, Oman, Jordan and 
Egypt. The whole vetch was consigned 
to Portugal, Italy, Spain, South Africa, 


Austria and the United States. Re- 
export from the Middle East to India, 
Pakistan. Sri Lanka and other countries 
is highly likely. ; 


What more can be done? 

In the first instance, the consumers and 
the scientific community at large can be 
made aware that red vetch V. sariva is 
not the edible red lentil L. culinaris and 
that is the main purpose of this article, 
Second, the common practice of soaking 
pulses and discarding the washings 
substantially reduces the toxin level, 
and this should be encouraged. Third, 
cultivars with negligible neurotoxin 
content can be selected for by plant 
breeders, despite the probable decrease 
in yields that would result from insect or 
avian predation. 

For those who wish to distinguish 
between these two look-alike pulses, the 
simple weck-old chicken bioassay oul- 
lined by Ressler e¢ al.* would provide an 
inexpensive alternative to either HPLC 
analysis or the Canadian protein elec- 
trophoretic procedure, and would thus 
be feasible for use in poorer countries. 
Even on the scale of the Australian 
exports, there have been no reports of 
acute toxicity among consumers. [t is 
therefore probable that any untoward 
consequences have gone unrecognized or 
are close to symptomless. Nevertheless. 
Ressler er al.'s observations on growth 
retardation by feeding V. sativa to imme: 
ture rats provide a warning that one 
particular potential usage, as part of 4 
free midday meal for schoolchildren in, 
Sn Lanka, which was briefly suggested 
in a market-research report for the 
Australian Grain Legumes Committee in 
1991, should be forbidden. And_ the 
indirect introduction of blanche fleur 
into. famine-relief programmes should 
also be proscribed. 


In a protein-deficient world it 1s possi 
ble that suitably leached or genetically ; 
altered and thereby detoxified cultivar: | 
of V. sativa may come to be important a | 
human food, just as other crops at firs | 
regarded as undesirable have been mod 
iticd for human consumption either tv 
nost-harvest processing (soyabeans) 
by genetic improvement (rape seed) 
Meanwhile. in the absence of any satis - 
factory data on the toxicology of 
cyanoalanine and its y-glutamyl derive 
tive. everyone should be on their guar 
for the appearance of deleterious effect 
from the rising human consumption ¢ | 
the blanche fleur cultivar of V. sane 
marketed as ‘red vetch’, ‘red legumes’ 9 
‘red dhal’. : 
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Max E. Tate and Dirk Enneking are in th 
Department of Plant Science. Waite Agr 
cultural Research Institute, University (! 
Adelaide, Glen Osmond, South Austrati 
Australia 5064. 
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Mr Tim Lincoln 

tlews and Views Bditor 

NATORE 

Macmillan Magazines Lee. 

4 Little Essex Street 

London WC2R 31F July 14, 199% 


Dear Mr Lincoln, 


Thank you for your lettec of 7th July . regarding Dr. 
Tate’s article which I read with great interest. 


It is well known that Vetch (VICIA SATIVA) contains toxic 
substances and therefore, without any pretreatment this 
pulse is unsuitable for human consumpsion. It is also 
evident from the data provided by Dr. Tate that from 
South Australia alone export of this pulse increased from 
50 tonnes to 9500 tonnes in nearly three years (until May, 
1992). I have no_knowledge of the production figure ana 
global basis. Since this dramatic increase in the export of 
Vetch has taken place so recently, it is too early to 
assess its after oeffecre on the populations of tha 
impocting countries. 


Whether Vetch ig consumed by animals or humans will be 
greatly dependent upon its availability and genera] 
scarcity of food forthe given population Desperate 
populations would eat whatever is available with the hope 
to survive Without considcring any toxic or Jong term 
effects. I acknowludge that nearly 902 of toxicity can be 
abolished by soaking the seeds overnight in water. However, 
soaking of pulses, particularly ced Jenrils, is not 
generally practiced in major pulse using countries such as 
India. I have first hand experience in this regacd. It is 
noteworshy that in these countries pu)ses conscitute a 
large proportion of pronein in human dien. The . cooking 
practices in these countries are hard to change, 
particularly in the rural areas. Here I entirely disagree 
with paragraph 6 of the report prepared by Dr. R.B.H. 
Willis, Director, Academy of grain technology, Australia 
and paragraph 2 of the report by E. Boutrif, Senior 
officer, Food quality and standacd service, U.E. (both 
these reports were attached with Dr. Tare’s commensry). 


t is also apparent that consumprion of red lentils as food 
s not harmfu) to man but when Vetch splits were present 


os 


as contaminant, the preparation from such a mix would show 
toxic effects, Adultration of foodstuff in the third world 
countries is not uncommon. In this respect we have not 
forgotten the scandle of adcultrated edible oil in Europe 
which originated from Spain. We also remember the incidence 
when many lives were lost in Africa (fthopial or Sudan!) 
when pesticide-coated s.3= meant for cultivation were 
directly used for pucypurcauy cord by a large number of the 
population. Thus, exportation of split Vetch, for whatever 
purpose, which is difficult to identify when mixed with 
red lentils, would open up opportunities for adultration 
and human consumption. . 


.T therefore condemn exportation of untreated split Vetch 


for consumption whether designated for animals or humans. 
Detoxification af this Jegume seed should therefore be made 
compulsory prior to export. 


Finally, I am strongly in the openian that Dr. Tate’s 
article should be given wide publicity. His commentry makes 
a lot of good sence. I would be very interested to know of 
your .editorijal decision. You may publish my letter as a 
support. : 


With best wishes. 


Yours sincerely, 


[hen 


Dr. P.M. Dey 
Reader in Plant Biochemistry 
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Coping with toxic pulses 


Sin — In their recent Commentary arti- 
cle, Tate and Enneking! rightly draw 
attention to the potential hazard of sup- 
plying varieties of vetch seeds (Vicia 
sativa) for human consumption as a sub- 
stitute for red Jentils (Lens culinaris). 
Whereas the article focused on the pres- 
ence in Vicia seeds of the toxic amino 
acid f-cyanoalanine and its y-glutamy] 
derivative, there is an even more serious 
problem associated with the relatively 
high content of the pyrimidine glucoside 
vicine in these seeds. 

Vicine has been recognized for years 
as the causative dietary factor in the 
disease favism. which is characterized by 
a potentially fatal haemolytic anaemia’. 
Although it is now known to be present 
in most species of Vicia. it was from 
vetch seeds (V. sativa) that vicine was 
first isolated, a yield of 0.35 per cent 
being obtained?’, Favism occurs only in 
genetically predisposed individuals defi- 
cient in erythrocyte glucose-6-phosphate 
dehydrovenase and. although bouts can 
be induced by a variety of drugs, they 
most commonly follow ingestion of 
broad beans (V. faba). In the geog- 
caphical areas where favism is prevalent. 
for example the Mediterranean coun- 
tes. North Africa and the Middle East. 
sufferers quickly learn to avoid Vicia 
species. Passing off split seeds of V. 
Sotiva as red lentils in these areas would 
be particularly unfortunate. 
£. G. Brown 
Biochemistry Research Group. 

University College of Swansea. 
Swansea SA2 BPP. UK 


Sik — The consumers of the Middle 
East and India have thousands of years 
of experience in the preparatiun of food- 
stulfs. much of which, if consumed un- 
treated. would be toxic’. Consumers 
throughout the Middle East can certainly 
distinguish between lentils and vetch. 
The differences in shape (Jens versus 
spherical). taste (vetch is favoured in 
some markets for its bean taste). texture 
and covking time are natural inbuilt 
safety factors against substitution. 

The forest Australian Bureau of Agn- 
cultural. and = Resource Economics 
{ABARE) production estimate of Vicia 
sanve for 1992-93 is 75.000 tonnes. I ip 
expected that approximately 00 per cent 
of this production will be of the cultivar 
blanche fleur. The rapid expansion of 
the vetch industry in Australia has meant 
that the industry has needed to act 
quickly to address concem about descrip- 
on and quality. This has resulted in the 
folowing action by the industry in con- 
junction with various government depan- 
ments. 

(1) Australian standards for «receipt 
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and export of vetch have been adopted 
by the industry. 

(2) V. sativa for export is cortectly 
labelled after phytosanitary testing by 
the Australian Quarantine Inspection 
Service, the Australian government body 
responsible for export inspection ser- 
vices. it has to be labelled as either 
veich, blanche Peur vetch or red split 
vetch. ; 

(3) The Grains Council of Australia 
(representing all grain growers) has 
agreed to the introduction of a compul- 
sory tesearch levy on the production of 
veich. This will be matched by the 
Australian government and administered 
by the Grains Research & Development 
Corporation (GRDC). 

(4) The industry has commissioned re- 
search on the Sevels of neurotoxin in 
vetch at the Australian Academy of 
Grain Technology. which ascertained the 
levels of neurotoxins, and concluded that 
these levels are reduced by up to %) per 
cent through soaking. 

(5) The industry has commissioned 
further reseasch at the academy. under 
the direction of academy director Dr R. 
B. H. Wills. on the rate of loss of toxins 
during soaking and cooking. The nature 
of breakdown products from the toxins 
will also be investigated. 

The issue of the suitability of blanche 
Nevr for human consumption has been 
clouded by statements and innuendo 
from various interest groups on con- 
sumption patterns, possible substitution 
for lentils and the extrapolation of his- 
loncal data. The industry view is that the 
opportunity for substitution vf vetch (V. 
sunva) for sed lentils (L. culinaris) is 
minimal due to the Australian govern- 
ment requirements of appropriate label- 
ling for export and the inherent charac- 
tenstics of vetch. Differences in tasic. 
texture and cooking time muke the two 
reauily discernible to consumers. 

The Australian grain legume industry 
has not been able to identify any puod- 
lished example of human poisoning by 
W. sative. While we accept there are 
problems in certain sectors of the hve- 
stock industry when excessive amounts 
of ¥. sanve are included in ratiuns. to 
extragolatre these findings 10 “humans 
would cadgager the credsbility of the 
proponents of such uchun 
Allan 0. McCallum 
Austravian Grain Legumes Committee. 
Queen Victoria Terrace. 

Canberra. ACT 2600. Australia 
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Test-ban treaty 


Sink — Your leading article (Nature 359 
465: 1992) correctly points out that tht 
conclusion of a comprehensive test-bar 
treaty would improve the prospect: 
(already quite good) for a successfu 
outcome of the 1995 conference that wil 
decide how long the Nuclear Non- 
Proliferation Treaty (NPT) will be ex. 
tended. You make much of the poim 
that France and China should join. Ir 
fact China acceded to the NPT in Marck 
this year and France followed suit some 
four months later. 

You suggest that a comprehensive 
test-ban might be brought about by 
amending the NPT. As a former mem 
ber of the staff of the IAEA (Interna- 
tional Atomic Energy Agency), | should 
like to point out that it would be far 
simpler to conclude a separate treaty. 
replacing the existing partial test-ban 
treaty of 1963 (which France and China 
have not joined). Amending the NPT is 
almost impossible. Every party to the 
NPT that also happens to be a member 
of the governing body of the IAEA 


(there are usually about 28 NPT state: | 
on the TAEA governing body, from ak 


parts of the world) can bluck an amend- 
ment by voting against it and sgain later 
by failing or forgetting Wo ratify ar. 
approved amendment. No other interna: 
tional arms control treaty places such s 
formidable barrier in the way of iv 
amendment 

and. unsurprisingly. none have beer: 
attempted. 

Dayld Fischer 

15 Willow Walk, 

Cambridge C81 1LA. UK 


Thinking physics 


SiR — I endorse Sacks” description’ ot 
Evclman’s theory of consciousness a: 
having “great force and originality” 
Nevertheless. it is not a fully general on 
“Uansparent” theory in the sense ailudec 
to by Gray’. Edeiman* is concernec 
primaniy with the evolution and neurol- 
ogy of human consciousness. This per- 
Spective cannot lead to general predic: 
tions sbout the existence of conscious: 
hess in other creatures of in artefacts. a: 
Edelman concedes. The fundamenta 
problem remains: to characterize those 
Phvical structures that are necessan 
nd suiliaent for ihe presence of con 
sciuusness wherever it might be found 
What physics will be required to answe- 
this question remains to be seen. 

lan N. Marshatt 

57 Bainton Road. 

Oxford OX2 7AG. UK 


Sachs, 0, Notwe 288 618112920 

Gray, J. Mone 1S3, 27711997 
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612-625-7773 
Fax: 612-625-1268 
Dr. Max E. Tate 
Dr. Dirk Enneking | 2 
Department of Plant Science 
Waite Agricultural Research Institute, 
Univ. of Adelaide, 


South Australia, 
Australia 5064 


Dec. 3, 1992 


Dear Dr. Tate and Dr. Enneking; 


I was fascinated to read your recent article in Nature ( "A mess of 
red pottage" 359:357-358) about the differences between ‘blanche 
fleur’ Vicia sativa lentil mimic and traditional red lentils. |It 
seems we are facing a Similar problem here. I have decided |to 
write to both of you in the chances that I would reach at least one 
of you in station. 


We have also had some recent enquiries about pulses sold as red 
lentils, but paler in appearance, and which exhibit difficulties/in 
cooking (These were reportedly not grown in Australia). Apparently 
a good quantity of these ‘lentils’ have been traded on the 
international markets; we think we have also. found them |in 
Minneapolis markets (our enquiry was from elsewhere). These are 
reported to require up to 2 hours for cooking, whereas normal 
lentils require less than 15 minutes; therefore there is a problem 
in acceptability. 


We have been asked to help to determine whether or not the 
‘lentils’ in question are really lentils or something else. We have 
salvaged some whole seed and are growing them out and comparing 
plant morphology with traditional lentil varieties (they are 
significantly more viney). Would you be willing so send us a small 
quantity of ‘blanche fleur’vetch seed so that we make a comparison? 


Your report of neurotoxins raised our interest in this issue beyond 
marketability to one of food safety. We would also like to examine 
the proteins of. our unknowns via electrophoresis. Would you; be 
willing to send your methods for your qualitative paper- 
electrophoretic analysis, as well as a B-cyanoalanine standard |(or 
sources to obtain the standard)? I assume that this is toxin of 
‘greatest concern. 


If it is possible to send the above by courier, that would enable 
us to complete this analysis in a timely way. We would be happy to 
reimburse you the costs of this (please enclose invoice). /Any 
additional publications you have on this issue would also be of 


great help to differentiate between these species. 


- Phank you for your very informative article which seemed to. speak 


directly to our situation. We will try and keep you informed as to 
our results. 


Best Regards, 


Daniel H. Putnan, 


-Asst. Professor 


Project Leader, New & Alternative Crops. 


cc. Bruce Johnson 
Lee Hardman 
Dave Somers 


THE SCHOOL OF MEDICINE 
OF THE UNIVERSITY OF CONNECTICUT HEALTH CENTER 


D&PARTMENT OF © 
PHARMACOLOGY 
Ted: (203) 679-2120 


Fax: (203) ance March 15, 1993 


Professor Max E. TATE 

Department of Plant Science 

Waite Agricultural Research Institute 
The University of Adelaide 

Glen Osmond, South Australla 5064 


Dear Professor TATE, 


Few things in life are as pleasurable as appreciation by. one's colleagues. { 
thank you for that. 1 treasure your fine article in Nature of October, 1992 


and your recent kind personal communication and will reread them whenever 
morale is in need. 


Naturally, | was astounded by the commercial development of common vetch 
as a food. In the past few weeks | have been trying to make my own assess 
of risk, and | have come to the same conctusion as you, that without special 
treatment common vetch seed is unsuitable as a food. We should ail be i 
to you for recognizing the risk and stapping this business in time. Lets hope 
your efforts towards detoxification will make the vetch acceptable as food. 


| hope to have the pleasure of meeting you some day. Thank you again. 


Yours sincerely, 


Charlotte Ressier, Ph.D. 
Professor of Pharmacology 


263 Farmington Avenue - Farmington » “onneenczr 56080 - &e FOLD Claperne Empaner 
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Health and economic implications of imported toxic 


legumes 


Ramesh ¥. Bhat and T. C. Rughuram 


The importance of legumes in human 
nutrition has been well recognized. They 
play an important role in Indian 
dietaries, specially in view of higher cost 
and scarcity of animal proteins as well 
as the vegetarian way of lie, With the 
svecess of green revolution. there has 
been a significant increase in the pro- 
duction of cereals such as wheat and 
nee. Similarly, thanks to the efforts of 
the Oil Technology Mission. there has 
been a spurt in oil seed production. 
However. the production of legumes has 
remained almost stalic over the years. 
To meet the domestic needs. pulses have 
been imported from several countries. 
Sn comirast to cereals and oilseeds, some 
of these legumes do contain naturally 
occurnng toxic substances such as 
unusual amino acids’. 


Outbreaks of diseases such as Lathy- 


rism due to consumption of Lathyrus: 
sativus 3S a staple food, specially during 


_ drought conditions, have been well 


documented?. Even consumption of 
smaller quantities of L. saticus for 
prolonged periods is suspected to result 
in spasticity’. The other members of the 
subfamily of Larhyrus namely Vicia and 
Lens are also known {fo contain toxic 
principies. In India. the pulse Vicia 
sanca was considered a forage legume. 
and a weed growing along L saricus. St 
is reported 10 be poisonous to caiue. 
pigs, poultry and even to primates, 
causing symptoms like lupinosis. How- 
ever, it is used for feeding cattle after 
detozification*. 

During the last two years, Australian 
farmers have been cultivating “blanche 
fleur’ cultivar of V. satire on a large 
scale as a food export cash crop. In 
1992 alone, about 10,000 tonnes of this 
pulse was exported as split red vetch. 
Recently, Tate and Enneking® have 
warmed the consumers and scientific 
community of the possibility of red 
yeteh, exported to the Middle East 
under different names such as ‘split 
blanche fleur/red Jegumes/red dhal/split 
red lentils’, being used for human 
consumption. They have also consi- 
dered the likely reexport from the 
Middle East to Indian subcontinent. 
Many vaneties of vetch contain loxic 
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amino acids such as beta cyanoalanine 
and its gamma giusamyl derivative. 
making them unsuitable for human 
consumption*. In addition, they are also 
reported 10 cont3in relatively higher 
quantities of the pyrimidine glucoside 
vicine) which is known to cause 
favism —a_ disease in humans charac- 
terized by fatal haemolytic anaemia. In 
spite of these serious health implications, 
the Australian Grain Legume Commitee 
has defended the export of toxic pulse 
under the pretext that although ‘there 
are problerns in certain sectors of the 
livestock industry when excessive am- 
ounts of |". sativa are inchided in ra- 
tions. (0 extrapolate these findings to 
humans would endanger the credibility 
of the proponents of such action’®. Since 
most of the toxicological evaluation 
studies in relauon to food safety are 
based on animal experimentation, such 
an argument is totally unscientific and 
questions the very validity of the use of 
animal experimentation in biomedical 
research. In addition, even to consider 
such a contention, it will be of interest 
to know whether the National Food 
reguiation authorities of that country. 
where such toxic pulses are cultivated 
and exported. would permit its con- 
sumption by its population. 

The dlatant and selfish violation of 
the scientific principles by the trade. dis- 
regarding human health implications 
among the consumers of such toxic 
pulse. raises important ethical consi- 
derations for food export/import. It is in 
this context that we aad earlier called 
for appropriate guidelines to safeguard 
human health by the Codex Alimentarius 
Commission of the FAO/WHO as well 
as countries exporting, importing or 
cultivating legumes reported to contain 
toxic constituents’, 

Even as these issues are being debated 
in academic circles. some Indian traders 
have gone 2 step further and imported 
these ‘verches’ 2s Australian lentils from 
Australia with tax concessions under 
the ‘export promotion scheme’! Rec- 
ently, it is alleged that 450 metric tonnes 
of vetches have been serzed in Mana- 
rasbtra. by = the = Depariment of 
Revenue {ntelligence for mususe of 


‘export promotion scheme’. The Food 
and Drug Administration in Maharashtra 
is seized of the issue and the adultera- 
tion of Indian lentils (masur dhal) with 
imported V. sativa is being investigated 
by the Directorate of Central Food 
Laboratories, Pune. 

Ths import of toxic V. sativa from 
Australia under various names, mislead- 
ing the Indian customs and health 
authonities, poses a serious health hazard 
to the Indian consumers. In addition, 
such gross adulteration has enormous 
economic implications. However. such 
episodes are not new. A few years ago, 
even yellow lentils were imported from 
Turkey by the Indian traders and 
passed on to the consumer as pigeon 
pea (tuar dhal). It is in this context that 
the Government of India has recently, 
taken the right decision to ban the 
import of V. sativa in order to safeguard 


the interests of Indian consumers. In the ” 


light of these recurring episodes. greater 
vigilance need to be exercised by the 
Food control authorities of the Govern- 
ment. import/export regulating autho- 
nities and consumers. Meanwhile. the 
wholesale and retail trade as well as the 
importers have to evolve a code of 
conduct for self-regulation. Oniy a 
combination of such concerted efforts 
combined with education of the con- 
sumers would safeguard the interests of 
the nation. 

In India. there are several food 
regulations such as Prevention of Food 
Adulteration (PFA) act, Agricultural 
Produce (Grading and Marketing) act. 
Fruit Produce order, Export (Quality 
Control and Inspection) act, Meat 
Products order, Vegetable Oil Products 
order, and ISI (Certifiction Mark) act. 
These regulations are supervised and 
implemented by several agencies of 
Central. and State Governments spread 
over in the Ministries of Health, Food. 
and Commerce, and there is hardly any 
coordination among various agencies in 
this regard. In order to improve the 
functioning of the existing set up and to 


integrate the activities of various agencies 
involved in food safety regulation, there 
is an imperative need to set up an apex 
body at the national level. Although 
such a recommendation has been made 
earlier'®, the recent incidents, circum- 
venting the existing regulations, reinforce 
the immediate need for such body. 
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Mick Gayfer, WA Co-op Bulk Handling with WA Farmers Federa- 
tion grains section president, Laurie Marshall at the National 
Grains Conterence In Adelaide. 
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Vetch ruled 
as unsuitable 


THE GRAINS Coun- 
ci of Australia has 
finally come to terms 
with the Blanchefleur 
vetch contro and 
admitted the issoe of 
toxicity remains unre 
solved and thar the 
veich is unfit for 
human consumpuon. 
The GCA’s Oi 

and Grain Legumes 
Committee's decision 
during Grains Week 
effecuvely concludes 
debate on the suitabil- 
ity of veich for human 


lm 


Chairman of the WA coarse grains coun 
cil, Gavin Drew, with John Lovett, Grains 
Research and Development Corporation, 
Armidale, NSW at the Natlonals Grains 


consumption — which 
bepan just on 12 
months ago. Conference. 


Controversy aver veich began 
with world wade publicity over the 
possible toxic nature of Blanche- 
Neur vetch. 

The situation was exacerbated by 
the shipment of veich labelled as 
lentils. 

The uncertainty of the market 
was even further compounded in 
January this year when India 
banned ull imports of Blanchefleur 
vetch followed by Egypt in Febru- 


ary. 
A meeting of the Grains Re- 
search and Development Corpora- 


tion in March to, among other 
things, define the toxic status of the 
vetch for human consumption 
failed to reach a verdict leaving the 
industry to reluctantly acknowledge 
that it was indeed not fit for human 
consumption. 

South Australian delegate Trevor 
Day said the future for the 20,000- 


Nick! Kenvyn, Grains Council, 
Canberra with general man- 
ager of WA Co-op Bulk Han- 
dling, Ray Deminico at the Na- 
UYonal Grains Conference in 
Adelalde. 


plus tonnes grown wn SA lasi season 
now fay with detoxification pro- 
cesses currently being developed 
bul at least 12 months away 

Mr Day told the committee 
mecting there was a push by farm 
eTs 10 sell existing stocks with prices 
asound $350 a tonne having been 
paid in the past still fresh in their 
minds. 

Mr Day also defended Dr Max 
Tate from the Waite Campus of the 
University of Adelaide who has 
been widely criticised for his pub- 
lished comments on the toxicity of 
Blanchefleur veich. 

“We must look as why he made 
his comments in the first place,” 
Mr Day said. 

“Where would he have been as a 
scientist is he had remained silent 
and there had been 100.000 
deaths,” Mr Day said. 


: e 
Pat Staal, trom central 
Queensland = with Rachel 
Poots, Grains Council com- 
munication officer, Adelaide, 
at the Natlona! Grains confer- 


(J Western 


THE NEW president of the 
Grains Covnal’s Oilseed and 
Grin Legume Commitee. 
Trevor Day. vows 1o win the 
support of the Western Austra- 
lian Grains Pool. ‘ 

In the only significant contro- 
versy from at last week's Grain 
Week, South Australia's Mr 
Day, from Riverton, replaced 
Allan’ McCallum, who alter five 
years at the helm conceded that 
he “didn't have the numbers to 
win again”. 

At the centre of the election 
was the Grains Council's push 
for an Australian Grain Legume 
Corporation, a body which would 
oversee the development and 
promotion of Australia's fledg- 
ling legume industry. ‘ 

Mr McCallum has been a 
driving force behind the corpora- 
tion proposals but has been frus- 
trated by the ition from the 
WA Grains Pool, which, because 
of its strength in lupin exports. 
accounts for more than half of 
the nation’s grain legume ex- 


ports. 

The Grains Pool has jong 
feared that a corporation could 
threaten its reign over market 
promotion and grain standards. 

When the five-dclegate com- 
mittee voted on the proposal for 
incorporating a corporation, the 
WA delegate. Don Stevens with 
support from Queensiand’s Peter 
Staal and Trevor Day, defeated 
the motion, and adopted a wa- 
tered down version. (Although. 
two hours later when the all 
embracing National Grain Leg: 
umes Consuliative Comminee 
voled on the proposal, Mr Day 
switched his vote in favor.) 

Quite clearly, the Grains Pool 
which was represented at the 


North - eastern 
C2) south - eastern 


New legume leader 
to woo Grains Pool 
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THE GRAINS RES) 
Corporation fas dest 
feseanch zones us 
Structure wills more dire 

The change fiom 
committees will vane 
resulting in one zene mn WS 
ing the grin: growuy 
Tasmania and NSW trea i 5-- 
third from Dubbo north sma. 

An original propenal «tn 
Eyre Peninsula inched s+: 
abandoned by Ue CRI X 

However, the change. 
presented to the Gre 1-1 
during Grains Week. parh. 
which wanted the evista: 
despite the fact thar st 
to gain from the restn 

NSW delegate ban 
Donge peinted ont 
that his state would be 
winners under the 
GRODC plan with rep 
Fesentatives in two re 
gions and a majonn | 
un the nagenal admin i 
ISTHOO Structure, 

However, NSW del | 
eener continved oe | 
push for a stute-hy- 
Male regional sinucture 
and wus also critical of 
what they saw as the 
GRDC forcing the sven ono: - 
without any consultution. 

He said rai} dehvery systenis, oy 
Wheat Board and tertian fencaret, 
all organised on a state busts san! 
research administration should alsy rer. - 
state has, 

However. 3 motion to eppasc tn 
Proposal was defeated in faver of a V+ 
motion supporting the proposal but vullis, > 
consideration of among other things 50). 25. 
membership of the controlling regonal par 

GRDC chairman Con Blesing said the 
to streamline the organisation would y) 
growers a far bigger say in the research ell 

Each of the three Lease gay would, he <1, 
be responsive to the n of growers anc: 
industry within each region, 

The regions will be headed by Meriden why. 
grower and industry figure Mick McGinnis in 
the Wester region, the professor of sustainably 
agriculture at Adelaide University Tim Reeven in 
the South Eastern region and Australian Wheat 
Board member Norm Masran from NSW. 


Trevor Day: needs to win over 
the WA Grains Pool to new ff 
national legume body. 


: | Mr Blesing said the regions had been detcr- 
had organised the demise of Mr {f mined by markets and climate rather than on 
McCallum’s presidency. ff state borders. 

__ At close of last week's meet- “The three regions are predicated by the 
ings, many delegates were unsure ]) industry's wo natural divides: north-south 


whether a legume corporation or 


Tae beiween summer and winter crops and east-west 
an association as the delegates i" 


by the Nullarbor.” Mr Blesing saad. 


He said emerging issues such as the 31 
million snail plague and next season's rust threat 
in the South Eas region could not be met just by 
inira-state research but required inter-state re- 
search and development co-ordination, manage- 
ment and grower action, 


However NSW's Tom Hammond said he wits 
annoyed that the proposal had been presented to 
the GCA as a fait accompli, 

He believed the GRDC had completely 
disregarded the GCA and farmer organisation in 
developing its propa which resulted in a lack 
of grinwer confidence in the GRDC. 

However. Mr Blesing said that over the past 
wa months the GRDC had consulted with the 


tee had voted against it 
Mr Day in the meantime saw ff 
his challenge as winning the 
support of the Grains Pool for 
the proposed Australian Grain 
Legume Association. : 
In other election results, South ff 
Australia’s Allan Glover was 
elected us chairman ff 
of the Coarse Grains Committee, ff 
NSW's lan Dongex to lead the f 
Wheat Committee. and South ff 
Australia’s Brendon Smart to 


lead the Seedy C iter, . H - 

cork only soe at Grains GCA but still reserved its legislated nght io put 
Council executive committee. in place the best structure. P 

was that West Australian, Laurie Mr Blesing said while he recogr that NSW 
Marshall, replaced John Walsh, may be disappointed at being split under the new 


who failed to win renomination 
from his state affiliate, the West [ 
Australian Farmers Federation. 


arrangements he did not believe it was signifi- 
cant 

“The same research will go on but it will now 
be better focussed.” Mr Blesing said. 
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‘Scientists cripple 
vetch industry 


Reports: BOYD ~ 
CHAMPNESS and 
DEBBIE ANOREW 


GRAIN growers have 
moved to muffle the free- 
dom of scientists funded 
by the grains industry, 
after the destruction of a 
fledgling $18 million 
legume indusiry. 

They want industry 
funding withdrawn from 
any scientist who docs 
not consult with grain 
growers, e¢xponers and 
marketers before issuing 
potentially damaying in- 
formation and media 
stalements. 

The move follows the 
downfall of the key ex- 
port markets India and 
Egypt for the blossoming 
red veich Vicia sativa, 

Grain growers have set 
about the Jong haul of 
regaining the markets 
which they claim were 
ruined by unfavorable 
publicity. 


Toxic 


The vetch industry hit 
the Australian news 
headlines last year after 
Waite Institute of 
Agricultural Rescarch 
scientist Dr Max Tate and 
a Ph.D. student Dirk En- 
ncking wrote ww world 
science magazines war- 
ning that the Jezume was 
potentially toxic {fo the 
human nervous system. 

This prompted India to 
ban the import of “toxic 
pulses™ from Ausiralia. 

The Egyptian Govem- 
ment this month also in- 
voked a ban following an 
alicged substitution of 
kentils for veich in an 
Australian export order. 

The future of the in- 
dustry and costly re- 
search into proving the 
scientific claims wrong 
were being thrashed out 


[| at 2 closed mecting late 


yesterday. 

The meeting included 
representatives from peak 
farming groups, exporter 
companies. toxicologists, 
cereal osescarcbers and 


Victoria’s grain hierarchy 
McCallum and Peter Cook. 


nutritionists. Their re- 
commendations will be 
followed up at Grains 
Weck in April. 

Growers a last weck's 
annual Victorian Farmers 
- Federation Grains Group 
conference were furious 
about what they claimed 
was a “scare campaign” 
waged by the Adelaide 
scrcnusts, 

Swan Hill veich grow- 
er Geolf Nalder said it 
‘was vutrageous that a 
publicly-funded indi- 
vidual could embark on a 
prvate crusade in the 
international media be- 
fore “scientific evalua- 
tion had been- completed 
and prior to any consulta- 
tion with the grains in- 
dustry groups”. 

Victorian Farmers 
Federation grains group 
director Peter Cook said 
the incidcnt was a 
tragedy because vetch 
had proved an ideal 
legume as a rotation crop 
with cercals in the Mallee 
and Wimmera. 

Delegates at the meet- 
ing also called on Pri- 
mary Industries and 
Enerzy Minister Simon 
Crean to ureently tackle 
the Indian. Sn Lankan 
and Pakistan) govern- 
ments over bans on 
Blanche fleur yewh. 


Peter Button, 


The federation’s grains 
group president Allan 
McCallum wamed grow- 
ers they faced a massive 
task to tum around the 
Indian and Egyptian 
bureaucracics. 

He said the catastrophe 
had highlighted the lack 
of information about 
vetch. 

“We have not been 
able to tind evidence any- 
where in the world where 
neurvioxins (present in 
veich) are harmful to 
humans. 


Test 


“Latest test results 
have found that the pH 
levels in water had a 
Significant effect in 
breaking down nceurotox- 
ins, and that pH level 
roughly coincides with 
the pH of the human 
stomach. 

“This opens up a pos- 
sible range of rescarch 
that may give the answer 
to why there’s no records 
of harmful affects on hu- 
mans.” 

Mr McCallum said 
GRDC and exporter 
funding for fests at the 
Academy of Grain 
Technology had dried up. 

Research 100 restore 
credibility ty the indusiry 


David Thomas, Allan 


would be extremely tan- 
ing on resources and 
gmwers at some stage 
would have to book at 
whether it was feasible 10 
comtinuc. 

“The task of tuming 
these vovernments 
around is going to require 
very good research with 
very good results. 

“What we're basically 
doing in Austrailia is 
building up informaion 
on vetch because it scems 
there's very little resereh 
anund the world. 

“Now that task amy bv 
lwo big for Australia.” Mr 
McCallum said. 

He said the consequ- 
ences of the market loss 
es were much broader 
than the human conxsump- 
tion market. 

ht has also Ieft Austra- 
lian. Chinese and Turkish 
yeich hanging over the 
fodder vetch market and 
will pressure prices. 

The loss of the veich 
export trade has been par- 
ticularly heartbreaking 
for Mallee farmers who 
had finally found 4 
iegume ideal in cmp asa. 
Hons. with vood rehims 
and exibikty tw grave. 
green manure or harvest. 

Vetch stubble alsa pre 
vents the Matlee sands 
from driliing. 
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, XOTE ON SOME CASES OF LATHYRISM 
° IN A PUNJAB VILLAGE 


py =. R. A. SHAH, xs., 313, Bs. (Punjab). 
prs. (T/pool), py. (Lond.) 
District Medical Officer of Health, Sialkot 


Introduction 


Ix October 1935, I received information that 
in the village of Nawan Kulla in Narowal tehsil 
the inhabitants had been stricken with a mys- 
terious malady which had crippled them. The 
villagers attributed this to the curse of certain 
Sadhus who had been abused and turned away 
from the village by them. Suspicious of an 
outbreak of an unusual disease like infantile 
aralysis or scurvy, I left for the village. Soon 
after my arrival I was surrounded by a crowd of 
villagers many of whom had walked up to me 
with difficulty with a waddling gait and supported 
by long sticks. This type of disease is not 
known to have occurred in this part of the 
province before. ; 


ee 


Circumstances of village Nawan Kulla 

The village is situated some eight miles to the 
south-west of Narowal town and about two 
miles from Raya station on the North Western 
Railway. The Punjabi word nawan means 
new. It is so called because the village is of 
recent origin, about 15 years old, and is really 
an off-shoot of the older and bigger village Kulla 
from which it is separated by about a mile. 
Originally it was just a well with one or two 
huts close by. Certain poor families from 
Kulla gradually migrated to this place and thus 
a small village sprang up. 

Nawan Kulla is situated in a low-lying area. 
Drainage of the high ground to the north and 
cast cf the village runs along the southern 
boundary of the village to join the Ravi river 
which is four miles from it. When the monsoon 
rains have been heavy the village gets sur- 
Tounded by water on three sides. 

The population of the village is 205, out of 
which 104 are Sikhs, 71 Muslims, 21 Christians 
and 9 Hindus. The 9 Hindus belong to one 
family of ‘Kahars’ who are engaged as water 
tarrurs. Qut of the 9 families of Mushms, 5 
are weavers, 3 carpenters and one potters. 

The Sikhs are agriculturists. Their holdings 
4re very small and they are extremely poor. 

¢ land is irrigated from wells, and where these 
«uot exist they depend on rainfall for their 
Cultivation. The soil is poor in quality. The 
rye <Kharif? crops are rice and maize and 

4h" crops are wheat and a certain amount 
A small amount of ghee and a little 
grain are exported and these consti- 
the only outside source of income. The 
lims are somewhat better off economically, 


of Puises, 
_ "perfluous 
e 


vi Mus 
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7 
but the poverty of the village as a whole can be 
well judged from the fact that there is not! a 
single banta’s shop in the village. — 
As regards diet, the Muslims eat well and an 
oceasional plate of meat or eggs provides some 
variety in the routine diet of wheat ro& with 


dil, whey or sag. The Christians also, on oo 
account of the nature of their avocation esa 
(labour), get some. change in their food as they Fae | 
move from place to place in search of work. <7? CA 
The Sikhs, being poor and more or less stationary..." ZO pO - 
in the village, sustain themselves on the mong-* ESS. = 
tonous diet of wheat rofi taken with dal, says TN | 


boiled turnips or pickle. Rice is taken ocer? 
sionally. iS 

Clinical manifestations of the «hsease-— ~ 
Enquiry elicited that the disease had made its 
appearance in the month of Juine and since then 
had steadily increased. At the time of enquiry 
G4 persons out of a population of 205 were seen - 
in the various stages of the disease. , 

Onset—In 34 cases premonitory symptoms 
such as attacks of nausea or vomiting after 
meals anid diarrhea manifested themselves for 
5 to 14 days before the characteristic symptoms 
of the disease appeared. Two of these cases 
also gave a history of attacks of intermittent 
fever with rigors and sweating lasting for 5 or 6 
days. In the remaining 30 cases the disease 
was reported to have come on suddenly, and 
often during the night. Persons who had gone 
to bed quite well awoke next morning feeling 
stiff in the legs. 

A marked feature in a number of cases was 
the sensory symptoms in the affected limbs, 
which preceded or accompanied the paralytic 
symptoms. A tingling sensation appeared in 
the soles of the feet which soon spread to the 
Jegs. Analgesia, anzsthesia and formication 
were also present. Both legs were affected 
simultaneously. 

Thus, it will be seen that the earliest symp- 
toms varied from gastro-intestinal disturbances 
to sensory symptoms in the legs or spasticity of 
the legs. 

Genera! symptoms.—Within 10 days to a 
month of the onset, signs and symptoms of a 
spastic diplegia supervened. The influence of | 
muscular tension was apparent in the gait of the 
patients. Early and slight cases were able to 
walk for a fairly long time but the movements 
of the legs were slow and laboured. The knees 
got slightly bent owing to over-action of the 
flexors and more weight was thrown on the toes 
than on the heels. For a month or so the spastic’ 
symptoms predominated over the paretic, the 
spastic gait then gradually changed to spastic; 
paretic, and a decrease in muscular powcr was 
complained of in addition to the stiffness: 
Paresis of the leg muscles varied from simple 
impairment of movement to more or Jess com- 
plete paralysis of the muscles of the legs. The 
flexor muscles were involved first as a rule. The 
patient could not, or only with difficulty, dorsi; 
flex the foot. The muscles of the affected limbs 


> 
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were hypertonic. Any attempt ‘ar movement, 


active or passive, save rise te muscular con- 
traction which sometimes was painful. 

The superficial reflexes, epigasirie and abdem- 
inal. were exaggerated in’ the early cases but 
were feeble or altogether absent in the oll eases. 
The plantar reflex. so difficult, to eheit in the 
horny soles of the villagers. was extensor in type 
in those in whom it eoukd be eheited tBabinski’s 
sign). Knee jerks were alse exaeerated in all 
turly cases, bunk tended to wet <heeish as the 
disease advanecd. Ankle choms was elicited in 
Movases. The sphineters of the reetum and 
bladder were unaffected. There was no impair- 
tent of the finetions of the erantal nerves and 
speech, sight and hearing were normal There 
were no mental symptoms or psychic disturb- 
auces, Sexual poteneyv was diminished in some 
but never Jost. Bed sores were not seen. 

The respiratory and cireulatury systems 
showed no involvement. Urine analysis and 
mieroscopie examination of blood revealed 
nothing of interest. Wassermann reaction in 
the vase of three patients who were sent to Mavo 
Hospital, Lahore, proved negative. 


Notes on some cases 
The following are bricf notes on some eases :— 


Case 1—(Fig. 1.) A Sikh female. aged 19 years. 
She was one of the carliest who developed the disease 
and was a bad case. The disease started with an acute 
Mingling sensation in the soles of the Ieet which soon 
spread to the Jegs. Walking was troublesome on 
necount of hyperesthesia and analgesia of the soles of 
the fret. In a few days spastic symptoms developed 
in the Jegs which made walking still more difficult. 
Adduction of the thighs and flexion of the Iezs became 
so firm that any passive or active effort at stmightening 
or separating the Jegs was accompanied by extreme pain. 
Weakness of the legs also appeared and = gradually 
nicreased. At this stage tingling sensation appeared 
in the palms of hands also, but it was not as marked 
ax that of the soles of the feet. Spasticily and paresis 
of the forearms also developed but to 2 much Jesser 
extent than in the legs. Hyperkeratosis of the soles 
of the feet became evident a couple ef months after 
the onset. Some hyperkeratosis cf the palms of the 
hans was also evident Inter on. : 


Fig. 1. 


_ Present condilion—Her. gait is still spastic but she 
13 uble to do all her household work. The koce jerks 
are slightly exaggerated. There os ne permanent 
shoriening of any muscles. 
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Cause 17 —tF re. 2 mkh. axed 30 Years 
one of the earhest cases. ant his condition was d ty. 
the worst, “Phe diseases was ushered in hy finite 
and vomiting on taking wheat chapatis) ppsPtPs 
Jolloweit by the usual symptoms of the tlispase Wa 
special feature was the acute involvement . 


hie - A ) ry 
Upper extremities whirh’ gave rive ty wrist sli "he 
“main en xriffe” whieh is well iltstrared j 

vhologr ph. noth 


Fig. 2. 


Present condition—The spasticity and weakness of 
the museles is still considerable, He van manage to 
watk with the help of a sswk. bus with tsbonred: steps, 
In spite of serivns amd prolonweedd illness there are 
hardly any trophic changes. 


Sex distribution —Out of 115 males and 90 
females residing in the village. there were 38 
males and) 26 females affected with Jathyrism, 
ie., about 33 per cent of the mile population 
and 28 per cent of the female population 
suffered. 

Age distribution.—Out oi the (4 eases thal 
oceurred, the folowing was the inenlence rate 
per 100 by decennial aye zroups. 

1 


Nomber of  Percentsge 


Age group | Population ae afrected 
I 
1~10 vears .. ‘36 9 ; 25 
W190. bl 1s 30 
21-20. ne 39 2 41 
31-40. Si Bye 9 24 
41-50, 13 4 30 
eee we ew eames 08 ge em emerrmemee = 1 os oe wee oe 
Ractal distribution 
NUMBER OF PERSONS AFFECTS 
Commu- hati en comet tae erie 
nity opulalion ~ : 
Total Males _ Females 
Sikhs ae 104 59 35 24 
Mushms _. = 3 3 2 
Christians 21 a $3 = 
Hindus .. 9 a iZ wa 
Tora .. 205 64 38 26 


It will be seen from the above table that me 
members of the Sikh community were the pm? 
cipal sufferers. Fifty-nine eases pub of 
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occurred amongst them, and all advanced cases 
were Sikhs. The 5 cases that occurred amongst 
the Muslims were of a mild type. 

Seasonal occurrence—The distribution of 
pases according ta the month of onset is given 
below :— 


June se es -- 8 
July ws oa -. 16 
August bie Secet eee 
September ue -- iH 
October... one - 6 


. The disease started in June, was in full swing 
in uly, August and September, and in October 
its progress was arrested with the institution of 
preventive and curative measures detailed else- 

” where. 8 


Diagnosis 


The mode of onset and course of the disease. 
spastic paraplegia, characteristic gait, and im- 
provement of cases on giving up the use of sus- 
pected articles of diet, led one to the conclusion 
that the disease was lathyrism. This diagnosis 
was later confirmed by Dr. A. B. Arora, Assist- 
aut Director of Public Health, Lahore. 


Differential diagnosis 
Beri-beri—The «disease resembles beri-beri 
tdry form) in certain respects and is likely to 
lw mistaken for it: In fact, the multiple peri- 
pheral neuritis and the dyspeptic symptoms 
seen in some eases suggested beri-beri in the first 
instance, but on closer examination of ztiological 
factors and clinical manifestations important 
ilifferences were noticed. Namely, the patients 
did not live chiefly on rice and did not use white 
wheaten flour, the muscles were not found 
wasted and flabby, and the typical cardiac 
~vmptoms were absent. 

Ergotism (spasmodic type) is differentiated 
hy the faets that rye is not used at all in this 
urea, and vertigo, headache and epileptiform 
runyulsions were absent. .To make certain that 
tereals other than rye had not been attacked 
by the fungus Claviceps purpurea the flours 
derived from wheat and rice were tested for 
ergot by the simple test advocated by Bottger; 
1*z, the sample is mixed with ether and a few 
trystals of oxalic acid added. It is then brought 
i the boil and allowed to become clear by 
standing. If the clear supernatant fluid shows 
a red tinge ergot is present. 


Pellagra—The characteristic skin eruption, 
sore mouth and the psychic disturbances in 
Irllagra were absent. 


Atiology 


The elucidation of the causal factor presented 
4 certain amount of difficulty. Lathyrus sativus 
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| vnattar or khassari), which is most com- 

' monly associated with the disease. is not grown 
or used in this area. The cereals grown and 
used by the villagers are :—wheat, maize. gram. 
vrad, mung and rice. 


Maize, urad, mung and rice are eaten sparingly 
and very small quantities of these were recovered 
from the houses. On my first visit lo the village, 


the villagers were advised to give up the use of | 


all old) stocks of food grains and obtain fresh 
supplies from a distant village. They got. rid 
of the old stocks by feeding eattle on them ur 
giving them to ine for purposes of examination, 
with che exception of wheat. of which they had 
considerable quantities and were loath to part 
with and T did not press them at- that time 
beeause T did not suspect wlieat to. be the’ cause 
of the mischief. Samples of wheat, however, 
along with those of other cereals were sent to 
the public health chemist for examination in 
collaboration with the Professor of Botany of 
the Government College, Lahore. In the mean- 
time I was struck with a general complaint of 
the patients that whenever they ate wheat. 


chappatia there was a set-back in their progress. 


The spasticity of the legs increased and they 
felt worse next morning. At first T took this to 
be just. an accident but later when they persisted 


in their complaint I instituted a detailed ° 


enquiry. It was elicited that this complaint 
came only from those who had old stocks of 
wheat, while those who were not. using. wheat. or 
had obtained fresh stocks of wheat, did not 
suffer from such exacerbations of the symptoms, 
Tt was discovered that some of the villagers 
had not actually disposed of their old stocks of 
dal and rice, and were still making use of them. 
These also said that when they partook of dal 
and riee they did them no harm, but when 
chappatis made from old wheat were taken it 
made them feel worse. This focussed my atten- 
tion on-the wheat. The old stocks of wheat 
were found to be contaminated with seeds of 
Victa sativa {akta) to a considerable extent. 
A handful of wheat when placed on a dish 
showed eight or ten seeds of akfa at a glance. 
The report of the public health chemist con- 
firmed this, and he reported that wheat flour 
was contaminated with akta as well. As a 
further test that the seeds contaminating the 
wheat were. of Vicia sativa and nothing else, 
the seeds were sown and grown up plants com- 
pared with the dried specimen of Vicia sativa 
plant kindly given to me by the Professor of 
Botany, Government College, Lahore. The use 


of old wheat was discontinued and the com- 


plaint of set-backs ceased with it. 


In view of the observations made and ex- 
plained above I am of the opinion that seeds of 
Vicia sattva contaminating the wheat were the 


root cause of lathvrism in this outbreak. The | 


fact that the incidence of the disease coincided 
with harvesting the wheat crop lends support 
to this view. 


388 THE INDIAN MEDICAL GAZETTE 


{Jery, 1939 


ar a Te CP phe Py PRE eT ee gS pe Ok ee Pe eT 


Treatment 

Proper dietetic and medicinal treatment could 
not be carried out on account of the extreme 
poverty of the sufferers whose meagre resources 
had been further depleted by the Jong illness of 
the earning members, and also by their pay- 
ments to quacks, hakims and vaids in the hope 
of getting cured during the four months prior 
to my visit. At my request the Sialkot District 
Board very considerately sanctioned Rs. 200 for 
the treatment of the cases. Another Rs. 20 were 
collected by contribution. This enabled me to 
provide rations of milk, eggs and vegetables for 
“the cases (one family had‘ to be given even wheat 


to save the members from starvation), and also _ 


to institute medicinal treatment. Mild cases 
were put on jron-arsenic mixture while advanced 
cases were given an iodide mixture. A digestive 
tonic mixture was also given when symptoms 
demanded it. With alteration in diet, the 
disease was arrested but the improvement of 
cases was very slow. Medicinal treatment 
failed-to produce any marked effect. After a 
month’s trial of this routine, intensive vitamin 
treatment was added to it. Half the cases were 
put on Adexolin ‘and the other half on halibut 
oil. Under the vitamin treatment there was a 
marked acceleration in the rate of progress of 
the cases. Full doses of halibut oil and Adexo- 
lin were administered regularly. On account 
of the high cost of these preparations their 
administration had to be restricted to bad cases 
only, and when improvement reached a certain 
stage these had to be stopped. Under this treat- 
ment the aching of spastic muscles and tingling 
sensation in the feet, when present, were the 
first to disappear. The spasticity diminished 
and the muscles gradually acquired strength. 
The treatment was kept up for six months. At 
the end of that period more than half the cases 
had returned to their respective avocations while 
the remainder had — progressed remarkably. 
Only a few milder cases, however. could be 
considered cured completely as quite a ‘number 
still complained of stiffness of the legs. 
Discussion : 

Some uncommon features were observed in 
this outbreak which are worth mentioning. 

McCombie Young (1927) found malarial 
fever a common antecedent of lathvrism. The 
village Nawan Kulla is not situated in a mala- 
rious tract, no one was found to possess a 
palpable spleen and only 2 cases out of 64 gave 
history of intermittent fever preceding the 
attack. 

Sensory disturbances which formed quite a 
marked feature of this outbreak have generally 
not been noticed. Marked anssthesia and 
analgesia are described by Proust (Stockman, 
1917), but not by other authors. 

The sphincters are usually described as 
affected but they were not affected at all in this 
series of cases. Sexual potency, which is often 
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THE USE OF BLOOD TESTS IN EXCLup. 
ING PATERNITY AND MATERNITY 


By S. D. S. GREVAL 
LIEUIENANT-COLONEL, I.MLS. 
Imperial Serologist aud Chemical Ezaminer to th 
Government of India . 


Imperial Serologist’s Laboratory. The School of Troy; 
Medicine, Catentig °F T7°Pent 


I. Definitions and explanations of terms 

By the term ‘blood test’ in connection wit), 
excluding psternity or maternity is meant the 
determination of the blood groups and the bloog 
types of the subjects concerned. 

The blood groups are four: O, A, B and AB. 
The types within each group are: M, N and MN. 
The accompanying diagram explains these and 


(Continued from previous column) 


reported as lost (Stockman, 1917), was reduced 
but never altogether lost. 
. The lege only are usually ‘reported to be 
affected (Sleeman, 1844). In this outbreak the 
arms were involved in a number of cases. 

Sex incidence js generally reported by authors 
as 5 to 10 times greater in the males than in the 


females. In this outbreak it was 3 males to 


2 females who suficred. fn, 
Lathyrism being absolutely unknown before -- 


in this part of the country it is rather difficult’ ff 


to arrive at much etiological.and epidemiological 
data from observations made in one outbreak. 
Taking everything into considcration it ‘seems 
probable that this outbreak was due to the 
presence of seeds of Vicia sativa in wheat. It 
thus lends support to the akta contamination 
theory first advanced by Anderson et al. (1925). 
The legume Lathyrus sativus is neither grown 
nor used in this area to any extent and is, there- 
fore, out of the question. 

Avitaminosis seems to play some part in the 
production of symptoms. In support of this it 
may be stated that many symptoms resemble 
beri-beri and pellagra, two known ‘ deficiency 
diseases, and that the cases improved remark- 
ably under dietetic and vitamin treatment. 

Judging from the symptoms it seems probable 
that the pyramidal tracts of the spinal cord are 
chiefly involved, although variations in symp- 
toms suggest that more than one tract is affec- 
ted. It is also probable that the peripheral 
nerves, both motor and sensory, are involved. 
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which was a graut towards the work of the Najafgarh 
Rural Unit. ; 

The majorily of civil welfare centres aided by Indian 
Red Cros finds received their grants direct from 
the provincial branches of the Indian Red Cross 
xoviely. é 

The Victorian Memorial Scholarships Fund was dis- 
imbutcd almost wholly as grants-in-aid for daz training. 
(irsnts were given lo seven dat training schools. Otber 
sided schemes give inslitional and domiciliary tniin- 
ing, or are entirely domiciliary, the training being 
carried on in connection wilh welfare centres. Some 
of the dais on compiction of training and after passing 
am oexamination receive V.M.S. certificates of which 
139 were issucd during the year, while others are given 
the lrained-dai certificates of the province or state 
lat school. 

The Army Child) Welfare- Fund was distributed to 
34 Indian and 26 British Army centres during the 
vear 1938. Army child welfare work owes much to the 
help aod enthusiasm of voluntary workers apd the 
progress in this field is marked. But the lack of train- 
ing in preventive work of sub-assistant surgeons and 
nurses appointed to Army child welfare centres, is in 
many cases a handicap to constructixe—work, and 
facilities for such training for sub-assistant surgeons 
and the replacing of nurses and midwives by trained 
health visitors is much to be desired. 

The Junior Red .Cross activities for the promotion 
of health increased in all directions, a in anti 
epidemic and village improvement work. 

At the request of the High Commissioner for India 
x comprehensive series of exhibits were supplied to 
the Women’s Pavilion at the Glasgow Empire Exhibi- 


on; these included posters, pamphlets and cut-out | 


models showing the part taken for relief of disaster 
apd work among women and children. 


The Depot distributed: a Jarge amount of health . 
sand Red Crosa propaganda material to provincial, | 


state and district branches, and also to Govemment 
departments of health, private bodies, health centres, 
educational institutions, officials and others. 

There were two railway accidents, one in U. P. on 
the G. I. P. Railway near Bamrauli and the other in 
Madras on the South Indian Railway near Madura for 
which the services of nurses on the Red Cross Roll 
of Trained Nurses for Disasters were offered, but the 
services were not needed. A grant of Rs..1,000 was 


given each to Assam and Bengal for relief work to 


the sufferers of floods in_the provinces. For famine 
relief measures in Hissar District in the Punjab a sum 
of Rs. 500 was granted. er 

Indian ex-zervice men were assisted as before through 
the Soldicrs Boards. The U. P. Branch paid for the 
treatment of 17 ex-soldiers suffering from tuberculosis 
at the Bhowah Sanatorium and the Punjab Branch 
for giving institutional treatment to 14 ex-soldiers. 


ANNUAL REPORT OF THE PUBLIC HEALTH 
DEPARTMENT IN THE CENTRAL PROV- 
INCES AND BERAR FOR THE YEAR 1937 


Tue year 1937 was comparatively 2 healthy one. 
The death rate was 32.63 per thousand of the popula- 
lion as against 34.89 in the preceding year and the 
quinquennial average 31.98. This is satisfactory as far 
as it goes. but much leeway has yet to be made up as 
the mortslity rate of the province is still the highest. 
in India. The Provincial Government are convinced 
of the necessity of a fully-trained and whole-time 
public health service on which will fall the respon- 
sibilities of studying the epidemiological conditions and 
organizing snd supervising such important mutters as 
water-supply, vital statistics, infant and maternal 
welfare, hygiene and nutrition. As a step in the direc- 
tion of the expansion of the public health department. 
Government have made provision in the current year’s 
budget for the appointment of twenly-five sub-assistant 
health officers, in addition to the present staff. This 
will give one sub-assistant health officer to each tahsit 
in the province. 


Althouch the mortality from malaria during the year 
fell from 274,670 to 267,558, the disease continued to 
take a heavy toll, being responsible for 53 per cent of 
the total mortality from all causes The evil is so 
widespread that many people regard it as inevitable 
and its eradication as impracticable. In reality, 
however, malaria is neither inevitable nor incurable. 
Drainage and flushing, oiling of stagnant water and 
mosquito curtains will prevent it, while quinine will 
cure it. Prevention is clearly the right policy, but it 
will take time to bring the disease under control in 
this province. Meanwhile, Government desire to sce 
no efforts spared to make quinine more easily avail- 
able und at cheaper rates in all parts of the province. 

There is a fall in the mortality from all causes except 
plague and dysentery. The ravages of plague in recent 
years have not been so great as in the past. but the 
public should not be lulled into a false sense of 
secirily. If the scourge is to be driven out of the 
Province all Jocal bodies must intensify anti-rat 
campaigns. The main causes of the major infectious 
bowel disease of the province, viz, cholera, typhoid 
fever and dysentery, are known to be avoidable and 
can be traced to bad water-supply, primitive 
conservancy arrangements and unsatisfactory drainage. 

The mortality among infants under one year of age 


‘fell from 23498 per thousand births to 218.16, the 


quinquennial average being 22263. The rate is, 
however, still the highest in India, the lowest being 
11586 in the neighbouring province of Bihar. The 
main causes of the infantile mortality are prematurity, 
inanilion, malnutrition (chiefly owing to want of 
mother’s milk), diarrhcea, respiratory diseases and 
fevers. The child welfare and maternity movement, 
which is making steady progress, is intended to take 
effective measures to minimize their evil. ; 
Government are greatly concerned about the 
prevalence of leprosy in the province and are consider- 
ing the extension of anti-leprosy measures. Four new 
chnics were opened during the year—two. by Govem- 
ment and two by the British Empire Leprosy Relief 
Association. Provision bas also been made in the 
ctirrent. year’s budget for the establishment of three 
more leprosy centres. This will bring the total in the 
province to 40. ‘With a view to organizing public 
opinion on the ‘subject and carrving on educative 
propaganda, Government have decided to introduce a 
scheme for the establishment of district. leprosy councils 
and propose in: the current year to open five such 


‘councils in the districts where the disease is most 


widely prevalent. 


Correspondence 


_A NOTE ON SOME CASES OF LATHYRISM IN A 


PUNJAB VILLAGE 
To the Editor, Tue Inviun Meoicat Gazetre 


Sin—I have read with much interest Dr. Shah's 
article on Iathyrism cases in a Punjab village and your 
Jeader commenting on this article in the July number 
of the Indian Medical Gazette. 

This once more raises the controversy, toxin versus 
avitaminosis, and jt is naturally of great interest to 
me to see that so far as this outbreak goes it appears 
to support the akla theory as originally conceived by 
Mr. A. Howard (now Sir Albert Howard), at that time 
Imperial Economic Botanist to the Government of 
India, and subsequently worked on by Dr. IL 
Simonsen and myself in association with him. 

The absence from cultivation or consumption as a 
foodstuff in the area concerned of L. sativus would 


appear to have definilely exploded the theory that . 


this pulse has a_ direct. causal relationship to the 
disease, a conclusion which we reached, of course, 10 
1925, but though the contamination of the wheat with 


Eo 
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¥. saliva provides a lempting and suggestive alter- 
native, this fact, as you point out, unfortunately, docs 
not exclude other possible causes such as avitaminosis. 

Whilst this question, therefore, still requires an 
answer J can say with assurance that the dizease we 
produced in animals as a result of feeding them with 
akla—if- indeed it corresponds to Inthyrism in the 
human subject—wns not due to any Jack of antincuritic 
vitamin in the akla seeds. 

Owinz to the superficial resemblance (6 polyneuritis 
columbarum of the disease exhibited by ducks poisoned 


Seip Cotror Avbeclored Aga, 38 grome onde. 


by akta, we conducted a number of experiments 
(unpublished hitherto) on pigeons, to determine 


vi 
eo Pigeons were fed 
Die Ad newitlie the PIU Mele vctne wer depot Of ah exclusive 


POOL wets diet of autoclaved - 
Aadodewet Wa. bop. Aris TF w~ fice, as lescnibed 


pointofdeath. At 
a this-point a very 
small quantity of 
» ‘ice was replaced 
by raw akia seeda 
The i uction 


brought abdout a 
cure of the poly- 
neuntic exmptoms 
and complete re- 
covery of the 
birds in four to five 
wecks. Control 
birds invariably 
died after three 
to four weeks on 
the exciusive diet 
of autoclaved nce 


unless supple- 
mented by the 
fresh seeds. 


Three erams cf 
akie seeds, of 
course, represented 
only a lew seeds 
seatlered among 
the mass of 50 g. 
of rice, and it was 
interestMe to sce 
how the sick birds 
immediately picked ont the raw seeds and how 
rapidly appetite anc consequently the food intake wag 


inereascd and accompanied by an_ increase in body 
“ weight. None of the birds im this little experiment 


suffered from the disease we had associated with okta 
poisoning (7? lathyrism), either because the quantity 
of akia ingested was too small, or the duration of the 
experiment was too short. But, of course. the object 
of the experiment was only to show that the seeds 
were not deficient in antineuritic vitamin. 


whether or no Y. saliva was deficient in antineuritic | 
tan, 
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The accompanying graphs sbow the result of n: 
experiment with three pigeons snd correspon ge * 
controls. = 5 

The graphs show that the vitamin content of 3 . 
of akta (pigeon no. 4) is ample to bring about , © 
of polyneuritis in pigeons, whilst 1 g. of the Sute 
(pigcon no. 3) though sufficient to prolong life and 
bring about an improvement in the condition of 
birds, iz probably insufBcient to establish a complete 
cure. . 

Yours, eic., 


L. A. P. ANDERSON, 
LISUTENANT-COLONEL, Lys, 
‘Pasteur Instrrute, ; 

SHILLONG, 

3rd August, 1939. 


DEMANDS OF MEDICAL FEES FROM 
MEDICAL MEN 


To the Editor, Tue Invian Mepica, Gazer: 


Sm,—I would very much like your opinion on the 
subject of fees payable by medical men to other 
medical men for professional attendance on themselycs 
or their farcilst 

Of specialists who expect. or even demand, a fee 
one hears much more frequently now than, say, 
twenty years ago. ine 


Personally, I do not accept a fee. When medical _ 
Men consult me regarding themselves or other medical © 


men or their families (including widows) and want to 
know about payment I tell them that the question o 
payment docs not arise. Am I wrong? . 


I have had occasions to consult medical men in 


Europe. They have not charged me. From recent 
accounts given by colleagues, regarding attendance on 
their families, the postion in England, however, does 
not appear to be clearly defined. _ ues 
Yours, ete, _ 


Carcutz, 
31st August, 1939. 


SNAKE BITES AND THEIR TREATMENT IN 
INDIA Se 


To the Editor, Tus Inpun Msvica, Gazerrs © 


Six,—In the July ‘issue of the Indian Medical 
Gazelte a very interesting article ‘Snake Bite’ by 
Colonel Chopra and Captain Chowhan was published. 

It is mentioned in the article that ‘viper’ bite 
prevents clotting of blood, thus encouraging oozing of 


_ blood from the nose, vagima and stools, ete. 


It is not clear to me why this samc viper venom 
is successfully employed in cases of hemophila of 
bliceders, and allied diseases where the coagulability of 
blood is delayed or prevented. ; ; 

In other words, this viper venom is used as 3 cure 
for the same discase that it produces. I have 32 
various medical discussions on this side endeayou' 
to find out a suitable reply to this query, but it bas 
been always asserted that there are two varieties © 
vipers and the viper whose venom is employed a9 4 
cure for bleeders is quite different from the other 
yanety of vipers. 

I have to request you to clear this point. 

Yours, etc, 
2 he S. A. SUBEDAR, vcr.s., &-M4F- 
Kutivana, 

W. Katuiwar, 

4th August, 1939. 


To the Editor, Tux Invnux Meoican Gazerre — 
Sin—With reference to Dr. Subedars enquyy 
tegarding the anomalous action of viper venom, there 
had been already a good deal of discussion of 2 
different actions, pharmacologically and therapeutically. 
In mammalian and human blood both these acve 
depend on the dose of the venom injected and? 
concentrations in the blood. To be clearer 
different actions may be explained as follows:— 
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B-Cyano-t-alanine Toxicity: Evidence for the | 
Involvement of an Excitotoxic Mechanism | 


Dwijendra N. Roy,* Mohammad I. Sabri, Robert J. Kayton, and Peter S. Spencer 
Center for Research on Occupational and Environmental Toxicology, Oregon Health Sciences University, . 
. Portland, Oregon 


B-cyano-L-alanine (BCLA) and its -y-glutamy! derivative. BCLA elicits hyperexcitability, convulsions, and rigidity 
in chicks and rats after oral or intraperitoneal administration, but the mechanism of its action is unkrown. The 
effect of different concentrations of BCLA (0.075-10.0 mm) has been investigated in an organotypic tissue 
culture system. BCLA concentrations of 0.075 and 0.60 mm had no effect, even up to 6 hr. No changes were | 
observed in cultures treated with 7 mm BCLA for 4 hr. BCLA (2.0-10.0 mm) induces concentration-dependent 
changes in the explants. The explants display neuronal vacuolation, chromatin clumping, and dense shrunken 
cells, a pathological response generally seen with excitotoxin. MK-801 (35 pm), which blocks the open ion = 
channel associated with the N-methyl-b-aspartate (NMDA) class of glutamate receptors, attenuates the [ 
neurotoxic property of BCLA, while the non-NMDA antagonist, 6-cyano-7-nitroquinoxaline-2,3-dione (10-20 

14m), provides no significant protection. Treatment of isolated mouse brain mitochondria with up to 5 mm 

BCLA had no inhibitory effect on the activity of NADH-dehydrogenase (complex |) or cytochrome c oxidase 


ABSTRACT The legume Vicia sativa (common vetch) harbors the neurotoxic nonprotein amino acid | 


(complex IV), a cyanide-sensitive enzyme. These results suggest that the neurotoxicity of BCLA (or derivative) 
iS Mediated directly or indirectly through NMDA receptors. © 1997 Wiley-Liss, Inc. 


Key Words: Vicia sativa; B-Cyano-t-alanine; excitotoxicity; neurotoxicity; glutamate receptors 


INTRODUCTION 


Vicia sativa (common vetch) is widely cultivated as a food 
for humans and livestock [Harper and Arscott, 1962] and has 


In Australia, common vetch proved to be an attractive 
alternate grain legume for dryland farming; its compar- 
atively high seed yields and low production costs stimulated 


been used extensively for soil improvement [Henson and 
Schotch, 1968]. Several] reports indicate that common vetch 
is toxic to pigs, mules, horses, ducks, monkeys, chicks, and 
turkey poults [Steyn, 1933]. Ressler et al. [1969] reported 
that a diet containing 50% V. sativa causes 100% mortality in 
young chicks in less than I week. The signs of V. sativa 
toxicity are convulsions, rigidity, prostration, and death. , 

A neurotoxic amino acid, B-cyano-L-alanine (BCLA) and 
its y-glutamyl derivative (‘y-glu-BCLA) (Fig. 1) have been 
isolated and identified from V. sativa [Ressler et al., 1963; 
Tschiersch, 1964; Bell and Tinmanna, 1965). The levels of 
BCLA and ‘y-glu-BCLA in vetch seeds and seedlings on a 
dry weight basis are 0.6% and 1.7-2.65%, respectively. The 
toxicological effects of BCLA and ‘y-glu-BCLA are, how- 
ever, identical {Ressler, 1962]. The convulsive properties of 
these two neurotoxic agents were demonstrated in young or 
mature rats and chicks after subcutaneous injection. Admin- 
istration of BCLA to weanling male rats through stomach 
tube produced reversible hyperexcitability, convulsions, and 

.Tigidity. High doses of BCLA, given subcutaneously, pro- 
duce intense convulsions and death. Recently, BCLA and its 
-glutamy! derivative have also been isolated from the 
fungus Clitocvbe acromelalga, which causes neurotoxicity 
[Fushiya et al. 1993). 


© 1997 Wiley-Liss, Inc. 


production of this grain. The blanche fleur cultivar of V. 
Sativa, originally introduced to Australia as a hay, forage, 
and green manure crop, was promoted and exported to 
international grain markets as a cheap replacement forjred 
lentils (Lens culnaris Med.) for human consumption [Tate 
and Enneking, 1992}. Analytical studies at the Australian 
Grain Academy in Victoria established that the blanche fleur 
cultivar: contains similar levels of BCLA (0.1%) and, 
perhaps, higher levels (1.1%) of y-glu-BCLA than those 
reported for V. sativa. Red vetch adulterated with untreated 
blanche fleur cultivar in international grain market poses a 
human health threat. 

The mechanisms underlying the seizuregenic and neuro- 
toxic properties of BCLA are unknown. One possibility is 
that BCLA may yield B-aminopropionitrile (BAPN), which 
in turn has been shown to release cyanide [Froines et/al., 
1985]. The present study examines the pattern of acute 
BCLA neurotoxicity in mouse cerebral cortical explants and 


! 
*Conespondence to: Dr. Dwijendra N. Roy, Center for Research on 
Occupational and Environmental Toxicology, Oregon Health Sciences 
University, 3181 S.\W. Sam Jackson Park Road, L 606, Portland, OR 
97901-3098. 
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Abstract be 

The - characterization of N-y-L-glutamyl-f-cyano-L- 
alanine, an antinutritional factor present in Vicia sativa 
L., as its ammonium salt, NH? .CyH,2N30¢ , is reported. 


Comment . 

Seeds of the Vici: ‘species are’ and to contain a 
wide variety of toxic components, some of which 
have been “implicated as causal agents in human and 
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animal poisoning (Tate & Enneking,_ 1992). Nev. 
Glutamyl-6-cyano-L-alanine was first’ isolated as. the 
major biologically active component from V. sarivg 


L. by Ressler, Nigam & Giza (1969). It was shown 


quantitatively to account .for the lethality lof diets 
containing 50% V. sativa given to week-old chickens. 
and higher doses showed growth retardent effects in rats. 
Tate & Enneking (1992) pointed out the unsuitability. 
of the V. sativa cultivar Blanche Fleur (which contains 
0.5-0.8% N-y-L-glutamyl-§-cyano-L-alanine) for. human 


consumption, which at the time was being exported from 


Australia as a cheap substitute for red lentils (Lens . 
culinaris). Subsequently, the importation of | dehulled 
split Blanche Fleur cotyledons was banned|by both 
India and Egypt. The present report details the X-ray 
structure determination of N-y-L- glutamy!- Bcyano-L- 
alanine, characterized as its ammonium salt (). 


Hon 
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N=c—C cm nes 
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H H 
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The molecular structure of the anion in (I)|is shown 
in Fig. 1. The end of the molecule possessing the 
C(1) carboxylate group’ is zwitterionic with (the N(1) 
atom protonated. The charge balance for jthe C(7) 
carboxylate group is provided by the ammonium cation. 


N3 


Fig. 1. ORTEPD (Johnscn, 1976) plot of the molecular structure of 
the anion in (1) showing 40% probability ellipsoids. 
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Anti-nutritional 
Factors/Problems 


Within grain legumes there are 
a wide range of anti-nutritional 
factors (ANF) which have 
evolved as  anti-predator 
mechanisms. Two well known 
examples are alkaloids and 
trypsin inhibitors. 


It is not surprising therefore 
that vetches (Vicia spp) have 
many ANFs which involve 
various thermostable 
nitrogenous species. These 
include the non protein amino 
acids and their peptides (L-3, 
4-Dihydroxy phenyl alanine, 
Canavanine, B—Cyano-alanine 
and its Y-glutamyl derivative, 
the recently discovered S~ 
Ethenyl L-cysteine) as well as 
the favism toxins vicine and 
convicine and cyanogenic 
glycoside vicianine. In some 
instances the content of these 
major secondary metabolites 
can comprise from 14% of 
the dry mass of the seed so 
they are by no means at 
negligible concentrations in the 
unprocessed seed. The toxic 
properties of these compounds 
are well documented, however 
it is also well known that 
toxicity is a function of both 
the indicator species and the 
dosage level, so the food and 
feed industries prefer to label 
these compounds as "Anti- 
nutritional Factors" using the 
acronym ANFs. 


Thermolabile ANFs are 


destroyed by . cooking, butages: 


consumption of thermostable 
ANF must be minimised. 
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Providing the consumer is 
aware of the true nature of the 
product, the deleterious effects 
of most ANFs_ can be 
minimised by processes such as 
cooking to destroy the 
thermolabile ANFs (such as the 
trypsin inhibitors) and by 
leaching (.e., overnight soaking 
and discarding the water) to 
remove the thermostable ANFs. 
However leaching inevitably 
results in the loss of desirable 
constituents such as the water— 
soluble vitamins and minerals 
with a net loss of nutritive 
value. Unfornmately, for 
genetically predisposed 
individuals who suffer from 
favism (predominantly from 
Middle Eastem countries) the 
unwitting consumption . of 
residual favism toxins can 
induce a haemolytic anaemia 
crisis. It is for this reason that 
families with a known history 
of favism are careful to avoid 
by traditional taboo's, the well 
known sources of favism toxins 
such as the otherwise edible 
faba bean. 


What about Blanche Fleur? 


Without due consideration to 
its ANF content, the Vicia 
sativa cultivar Blanche Fleur 
bad, until recently, been 
promoted for export from 
Australia as a cheap alternative 
food to red lentils (ens 
culinaris). Red lentils which 
contain no detectable 
thermostable toxins are part of 
the staple diet in many pulse 
eating communities especially 
around Middle East and the 
Indian sub-continent. At the 
Waite Institute we have 
examined the ANFs present in 
Blanche Fleur and confirmed 
the presence of up to 1% of 
the cyano-alanines and of the 


,, favism toxin Vicine. The 
*. ‘cyanogenic glycoside vicianine 


appears to be below the level 


of detection. With Grains 
Research’ & Development 
Corporation funding we have 
now established that it is 
technically feasible to remove 
more than 90% of the cyano- 
alanine by treatment of the split 
product with suitable approved 
food acids without substantially 
altering the attractive pinkish 
orange colouring of the 
cotyledons. At the same time 
there is a desirable decrease in 
the cooking time of the 
product. However, Vicine is 
still present, but at a lower 
level than is commonly found 
in the faba bean. 


What Now? 


Now we have a situation, 
wherein we know how to 
nutritionally enbance a Vicia 
ctop in a technically feasible 
way. However, before that 
crop can be regarded as being 
suitable for human 
consumption it is necessary that 
a maximum level of cyano- 
alanines be approved by our 
National Food Authority here 
in Australia. At present as no 
limit has been prescnibed, no 
cyano—alanines are allowed in 
vetch or indeed other foods 
intended for human 
consumption. This issue needs 
to be addressed. 


The Cost 


In the opinion of those few 
people I have discussed this 
problem with, it could cost 
from $200,000 to $1,000,000 to 
conduct all toxicology testing 
needed tq meet these regulatory 
requirements. 


We now have a recurring 
financial predicament which 
will continue to affect the grain 
export industry whenever 
another hitherto unfamiliar 
legume export for human 


F6*, 


consumption i proposed and 
here I am thinking of both 
Lathyms and the Narbon bean. 
The industry should be well 
aware of how much time, 
money and effort has already 
been spent on lupins and be 
prepared to lear from past 
successes as well as errors. 


What should be done? 


It seems to be generally 
understood, that in spite of the 
agronomic benefits which 
accrue from growing legumes, 
the real profits lie with food 
grade products. I suggest that 
for any future new food-grade 
grain legume commodity, that 
in order to assess how much in 
_ the way of future resources 


should be diverted to. 


fundamental and applied 
research as well as marketing, 
it would make good sense right 
pow, for the government and 
industry to get together and 
give detailed consideration to 
the history of lupins as a well 
known case study. 


This would help assess the 
current and future potential 
contribution to the Australian 
economy of hitherto 
unrecognised food grade 
legumes. If Australia is to 
duplicate the Canadian success 
with canola, we cannot afford 
. to postpone these decisions 
until we have suitable value 
added post harvest procedures 
or we have bred Lathyrus and 
Vicia species with low or nil 
levels of thermostable ANFs. 


Editor's Note 


Some important issues have 
been raised. We welcome 
correspondence. In the 
meantime we will pursue the 
National Food Authority 
regarding regulatory issues and 
_ provide comment in future 
issues of the Digest. 


Australian Grain Legume 
Sample Displays 
_ Dr Jan Mahoney 
Department of Agriculture 
Epsom, Victoria 


In 1988 the Victorian sos 


Veparonent OF ABIICUINe 
produced 100 folders of grain 
legume samples which was so 
successful that an. additional 
300 were produced and quickly 
bought by the trade. 


Grain legumes are now an 
integral part of cropping in 
Australia and earn an average 
of $250m in exports per year. 


The Victorian Department of 
Agriculture decided to build on 
the success of the Victorian 


sample folders by developing a . 


similar one for grain legumes 
produced in Australia. This 
was strongly supported by the 
Grains Council of Australia 


.(GCA) and the grain legume 


industry. The Grains Research 
and Development Corporation 
was approached and provided 
some funds for the production 
of the displays. The displays 
have been -developed in 
consultation with other State 


' departments and some members 


of the trade who indicated 
which legumes should be 
contained in the folder and 
ptovided samples. 


The displays contain samples 
of seed and a range of local 
names which assist to clarify 
discussions with buyers from 
different countries. The use of 
local names in conjunction with 
the samples on the previous 
displays was reported as being 
of particular use by the traders. 
There is also a section of 
grains which are curently 
developing but are expected to 
be available in the near future; 
this section will also provide 
feedback to the Australian 
industry that there are markets 
for these new products. 


The aim of the display is to 
promote Australian grain 
legumes throughout the world. 
Traders found the previous 
Victorian display _ extremely 
helpful in promoting the 
product, ensuring mutual 
understanding of the product 
under discussion and bringing 
it to the notice of new 
customers. The display helps 
keep the range of Australian 


~ grain legumes to the forefront 


Us DUYyeis Munas tO consolidate 
our position in current markets 
and access new markets. 


The GCA will assist to 
distribute the display 
throughout the industry in 
Australia and passed on to a 
worldwide network of buyers. 
The folders are available to the 
industry at a cost of $35.00 
which will be used to fund the 


production of more folders as 


required. It is important/to be 
able to update the folders as 
new crops and varieties come 
into production. 


The displays were developed 
by Dr Jan Mahoney, Regional 
Manager North West Victoria 
and Mark Drum from the 
Victorian Institute for Dryland 
Agriculture, Horsham | and 
orders may be placed by 
contacting Dr Mahoney on 
telephone (054) 403 712. 


Lupin Food 
Research Boosted 


The Grain Pool of W.A. has 
awarded a research grant to a 
local company, Lupin 
Processing Limited to support 
the continuing development of 
products for human | food 
applications, derived from the 


lupin. 


The $50,000 grant will nde 


with the establishment [of a 


pilot plant for the production of 
dietary fibre for commercial 
evaluation in Australia. | The 
Grain Pool will also assist the 
company in the development of 
markets for the residual protein 
material associated | with 
extracting fibre from the cell 
wall of the lupin seed. 


Information on a number of 


potential applications will also 


be exchanged and markets. 


identified for further 
commercial evaluation. 


Correspondence or enquiries 
should be directed to: 
B R Cox, Secretary 


Grain Legume Advisory 


Committee 
GPO Box A24, Perth WA 6001 
PH: (09) 481 0959 
FAX: (09) 481 3553 
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LUPIN BREEDING IN AUSTRALIA 


W A Cowling ' and J S Gladstones ” 
J Senior Plant Breeder, Agriculture Western Australia, Locked Bag No. 4, Bentley Delivery Centre, WA 6983, Australia, 2 
Consultant, 27 Pandora Drive, City Beach, WA 6015, Australia 


Abstract 


The lupin industry in Australia is based largely on Lupinus angustifolius, the narrow-leafed lupin. This 
species was developed as a new crop in Australia by J S Gladstones in the 1960s from semi-domesticated L. 
angustifolius introduced from Europe. The genes for low alkaloid content (iuc) and soft seeds (moll) were 
available in the Swedish forage variety Borre. Spontaneous mutants with white flowers and seeds (leuc) and 
non-shattering pods (/e and ta) were found in the bitter landrace New Zealand Blue. These were recombined 
with iuc and moll to release the first commercial sweet varieties Uniwhite (1967) and Uniharvest (1969). 
However, it was not until early flowering (spontaneous mutant Ku) was found in Borre and recombined to 
produce the variety Unicrop (1973) that the narrow-leafed lupin became a viable crop for the main cropping 
regions of southern Australia. Breeding since that time has focussed on developing disease resistance, and 
concurrently yield and quality. Resistance to grey leaf spot (Stemphylium vesicarium) in Marzi (1976) and 
Ilyarrie (1979) and resistance to Phomopsis stem blight (Diaporthe toxica) in Gungurru (1988) and Merrit 
(1991) were major breakthroughs in the development of the crop: The role of wild lupins in these genetic 
advances was paramount. Genetic advances in yield of narrow-leafed lupins from Unicrop (1973) to Merrit 
(1991) occurred at an average rate of approximately 2% per year. Breeding and testing of lupins i in Australia 
is funded partly by industry funds through a nationally co-ordinated project. All new varieties must contain 
less than 0.02% alkaloids on average. In addition to L. angustifolius, L. albus cv. Kiev Mutant/has been very 
successful on more fertile loamy soils. A low alkaloid and early flowering variety of L. luteus, cv. Wodjil, 
was released in 1997 and is adapted to very acid sands in low rainfall areas. Breeders are also \domesticating 
new lupin species such as L. atlanticus and L. pilosus for more alkaline and Joamy soils.| The greatest 
challenge facing breeders at present is the urgent need for anthracnose resistance. 


INTRODUCTION 


Lupins have become an important crop in southern Australia, especially in Western Australia where the 
the climate and most soils are well suited’ to the production of the narrow-leafed lupin (Lupinus angustifolius 
L.) (see Nelson and Hawthome, this volume). However, when lupin breeding began in Australia in the 
1950s, the future role of L. angustifolius was not obvious and early breeding and testing covered many 
species including L. albus L., L. luteus L. and L. cosentinii Guss. (Gladstones 1994). The former two were 
domesticated in Germany before and after World War II (discussed in Cowling et al. 1998) and early 
varieties were introduced to Australia in the 1950s. L. cosentinii proliferated as a wild plant after accidental 
introduction to Western Australia in the mid to late 1800s, where it was later used as a pasture species on 
poor sandy soils (Gladstones 1994). 

Most of the introduced lupin varieties in the 1950s were too late flowering and maturing for successful 
production in the: wheatbelt of Western Australia. Also, L. albus was not adapted to the predominant 
infertile sands of Western Australia and L. lureus cv Weiko II suffered from drought stress and severe virus 
diseases and insect attack. L. angustifolius grew well, especially in higher rainfall regions, and when natural 
mutants were found with non-shattering pods and early flowering, this species became a focus of the 
breeding effort. The final steps to domestication of L. angustifolius and the entire domestication of L. 
cosentinii occurred in the Western Australian breeding program (Gladstones 1994). 

This paper describes the breeding of lupins in Australia since the 1950s with the emphasis on the most 
widely grown species, L. angustifolius. 

S41 


R. Knight (ed.), Linking Research and Marketing Opportunities for Pulses in the 21st Century, 541-547. 
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Anti-nutritional 
Factors/Problems 


Within grain legumes there are 
a wide range of anti~nutritional 
factors (ANF) which have 
evolved as anti-predator 
mechanisms. Two well known 
examples are alkaloids and 
trypsin inhibitors. 


It is not surprising therefore 
that vetches (Vicia spp) have 
many ANFs which involve 
various thermostable 
nitrogenous species. These 
include the non protein amino 
acids and their peptides (L-3, 
4~Dihydroxy phenyl alanine, 
Canavanine, B—Cyano—alanine 
and its Y-glutamyl derivative, 
the recently discovered S~ 
Ethenyl L-cysteine) as well as 
the favism toxins vicine and 
convicine and cyanogenic 
glycoside vicianine. In some 
instances the content of these 
major secondary metabolites 
can comprise from 1-4% of 
the dry mass of the seed so 
they are by no means at 
negligible concentrations in the 
unprocessed seed. The toxic 
properties of these compounds 
are well documented, however 
it is also well known that 
toxicity is a function of both 
the indicator species and the 
dosage level, so the food and 
feed industries prefer to label 
these compounds as "Anti- 
nutritional Factors" using the 
acronym ANFs. 


Thermolabile ANFs are 


destroyed by cooking, butese<.. 
consumption of thermostable ~ 


ANF's must be minimised. 
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Providing the consumer is 
aware of the true nature of the 
product, the deleterious effects 
of most ANFs can be 
minimised by processes such as 
cooking to destroy the 
thermolabile ANFs (such as the 
trypsin inhibitors) and by 
leaching (.c.,overnight soaking 
and discarding the water) to 
remove the thermostable ANFs. 
However leaching inevitably 
results in the loss of desirable 
constituents such as the water— 
soluble vitamins and minerals 
with a net loss of nutritive 
value. Unfortmately, for 
genetically predisposed 
individuals who suffer from 
favism (predominantly from 
Middle Eastem countries) the 
unwitting consumption . of 
residual favism toxins can 
induce a haemolytic anaemia 
crisis. It is for this reason that 
families with a known history 
of favism are careful to avoid 
by traditional taboo's, the well 
known sources of favism toxins 
such as the otherwise edible 
faba bean. 


What about Blanche Fleur? 


Without due consideration to 
its ANF content, the Vicia 
sativa cultivar Blanche Fleur 
had, until recently, been 
promoted for export from 
Australia as a cheap alternative 
food to red lentils (Mens 
culinaris). Red lentils which 
contain no detectable 
thermostable toxins are part of 
the staple diet in many pulse 
eating communities especially 
around Middle East and the 
Indian sub-continent. At the 
Waite Institute we have 
examined the ANFs present in 
Blanche Fleur and confirmed 
the presence of up to 1% of 
the cyano-alanines and of the 
favism toxin Vicine. The 


*. ‘cyanogenic glycoside vicianine 


appears to be below the level 


of detection. With Grains 
Research”. & Development 
Corporation funding we have 
now established that it is 
technically feasible to remove 
more than 90% of the cyano- 
alanine by treatment of the split 


- product with suitable approved 


food acids without substantially 
altering the attractive pinkish 
orange colouring of the 
cotyledons. At the same time 
there is a desirable decrease in 
the cooking time of the 
product. However, Vicine is 
still, present, but at a lower 
level than is commonly found 
in the faba bean. 


What Now? 


Now we have a _ situation, 
wherein we know how to 
nutritionally enhance a Vicia 
crop in a technically feasible 
way. However, before that 
crop can be regarded as being 
suitable for human 
consumption it is necessary that 
a maximum level of cyano~ 
alanines be approved by our 
National Food Authority here 
in Australia. At present as no 
limit has been prescribed, no 
cyano—alanines are allowed in 
vetch or indeed other foods 
intended for human 
consumption. This issue needs 
to be addressed. 


The Cost 


In the opinion of those few 
people I have discussed this 
problem with, it could cost 
from $200,000 to $1,000,000 to 
conduct all toxicology testing 
needed tq meet these regulatory 
requirements. 


We now have a recurring 
financial predicament which 
will continue to affect the grain 
export industry whenever 
another hitherto unfamiliar 
legume export for human 


F6*, 


consumption is proposed and 
here I am thinking of both 
Lathymis and the Narbon bean. 
The industry should be well 
aware of how much time, 
money and effort has already 
been spent on lupins and be 
prepared to learn from past 
successes as well as errors. 


What should be done? 


It seems to be generally 
understood, that in spite of the 
agronomic benefits which 
accrue from growing legumes, 
the real profits lie with food 
grade products. I suggest that 
for any future new food-grade 
grain legume commodity, that 
in order to assess how much in 
the way of future resources 


should be diverted to. 


fundamental and applied 
research as well as marketing, 
it would make good sense right 
now, for the government and 
industry to get together and 
give detailed consideration to 
the history of lupins as a well 
known case study. 


This would help assess the 
current and future potential 
contribution to the Australian 
economy of hitherto 
unrecognised food grade 
legumes. [If Australia is to 
duplicate the Canadian success 
with canola, we cannot afford 
to postpone these decisions 
until we have suitable value 


added post harvest procedures, 


or we have bred Lathyrus and 
Vicia species with low or nil 
levels of thermostable ANFs. 


Editor's Note 


Some important issues have 
been raised. We welcome 
correspondence. In_ the 
meantime we will pursue the 
National Food Authority 
regarding regulatory issues and 
_ provide comment in future 
issues of the Digest. 


Australian Grain Legume 
Sample Displays 
_ Dr Jan Mahoney 
Department of Agriculture 
Epsom, Victoria 


In 1988 the Victorianses! 


Department of Agriculture 
produced 100 folders of grain 
legume samples which was so 
successful that an additional 
300 were produced and quickly 
bought by the trade. 


Grain legumes are now an 
integral part of cropping in 
Australia and earn an average 
of $250m in exports per year. 


The Victorian Department of 
Agriculture decided to build on 
the success of the Victorian 
sample folders by developing a 
similar one for grain legumes 
produced in Australia. This 
was strongly supported by the 
Grains Council of Australia 


.(GCA) and the grain legume 


industry. The Grains Research 
and Development Corporation 
was approached and provided 
some funds for the production 
of the displays. The displays 
have been -developed in 
consultation with otber State 
departments and some members 
of the trade who indicated 
which legumes should be 
contained im the folder and 
ptovided samples. 


The displays contain samples 
of seed and a range of local 
names which assist to clarify 
discussions with buyers from 
different countries. The use of 
local names in conjunction with 
the samples on the previous 
displays was réported as being 
of particular use by the traders. 
There is also a section of 
grains which are currently 
developing but are expected to 
be available in the near future; 
this section will also provide 
feedback to the Australian 
industry that there are markets 
for these new products. 


The aim of the display is to 
promote Australian grain 
legumes throughout the world. 
Traders found the previous 
Victorian display. extremely 
helpful in promoting the 
product, epsuring mutual 
understanding of the product 
under discussion and bringing 
it to the notice of new 
customers. The display helps 
keep the range of Australian 


~ grain legumes to the forefront 


of buyers’ minds to consolidate 
our position in current markets 
and access new markets. 


The GCA will assist to 
distribute the display 
throughout, the industry in 
Australia and passed on! to a 
worldwide network of buyers. 
The folders are available to the 
industry at a cost of $35.00 
which will be used to fund the 
production of more folders as 
required. It is important|to be 
able to update the folders as 
new crops and varieties come 
into production. 


The displays were developed 
by Dr Jan Mahoney, Regional 
Manager North West Victoria 
and Mark Drum from the 
Victorian Institute for Dryland 
Agriculture, Horsham} and 
orders may be placed by 
contacting Dr Maboney on 
telephone (054) 403 712. 


Lapin Food 
Research Boosted 


The Grain Pool of W.A. has 
awarded a research grant to a 
local company, Lupin 
Processing Limited to support 
the continuing development of 
products for human/ food 
applications, derived from the 
lupin. 


The $50,000 grant will’ assist 


with the establishment) of a 


pilot plant for the production of 
dietary fibre for commercial 
evaluation in Australia! The 
Grain Pool will also assist the 
company in the development of 
markets for the residual protein 
material associated} with 
extracting fibre from the cell 
wall of the lupin) seed. 
Information on a number of 


potential applications will also 


be exchanged and markets. 


identified for further 
commercial evaluation. 


Correspondence or enquiries 
should be directed to: 
B R Cox, Secretary 


Grain Legume Advisory 


Committee 
GPO Box A24, Perth WA 6001 
PH: (09) 481 0959 
FAX: (09) 481 3553 


Development of lupins as a crop in Australia 


P. Nelson ' and W.A_Hawthome ” 


1 The Grain Pool of Western Australia, GPO Box A24, Perth, W Australia; 2 South Australian Research and Development Institut, 
Naracoorte, S Australia 5271 . 7 


ABSTRACT 


In just twenty years, a new crop plant, Lupinus angustifolius has been developed to become a major ~ 
cropping industry in Australia. This occurred as a result of a successful project of research and development 
undertaken mainly in Western Australia (WA). It involved plant breeders, agronomists, marketers, farmers 
and extension personnel. This paper documents the development and highlights the benefits of research and 
development occurring concurrently. 

Before the development of lupins, cropping systems in WA involved either continuous cereal or 
pasture/cereal rotations. Problems with weeds and diseases were prevalent. Lupins are now the cornerstone 
of many farming systems in Australia, especially WA where there is a predominance of acidic, sandy soils. 
Lupins are an economic crop in their own right and provide benefits to other crops in terms of weed 
management, nutrition and disease breaks which lead to higher yields. Lupins play a vital role in the 
successful integration of stock and crop enterprises on many farms. Development of varieties, which are 
resistant to the fungus, Phomopsis leptostromiformis has reduced the risk of the disease lupinosis in sheep. 

In 1996, 1.5 million hectares of lupins were grown in Australia as a grain crop and earned US$190 
million of export income with a further estimated value of US$120 million being generated from sheep feed 
and increased cereal yields. It is forecast that varieties of Lupinus angustifolius will be cultivated on 2 
million hectares before the year 2005. A national research and development program continues to develop 
better varieties of L.angustifolius. In addition other lupin species are being developed which are more suited 
to the heavier and the finer textured soils and also very acid soils. 

In 1996 for the first time, the serious disease anthracnose (Colletotrichum gloeosporoides) was recorded 
in commercial lupin crops. Strategies are now in place to eradicate or minimise the effects of this disease 
through quarantine, plant breeding and agronomic practices. Fusarium oxysporum has not been recorded in 
lupin crops and perhaps the anthracnose experience will strengthen our resolve to prevent this disease 
entering Australia. 


INTRODUCTION 


The state of Western Australia (WA) has led the way in the development of the Australian lupin 
industry, and has consistently sown some 85% of the Australian lupin area. The area lies between latitudes 
27°S and 35°S and is subject to a Mediterranean climate with mild wet winters and hot dry summers: 
Rainfall varies from greater than 750 mm in the south-western comer of the state to less than 300 mm in the 
eastern and northern agricultural areas. The main cropping areas lie in the 450-mm to 300-mm rainfall zone. 
In the eastem states (South Australia, Victoria, New South Wales and to a lesser extent Tasmania), the main 
cropping areas extend to 38°S, and rainfall to 600 mm. 

The soil types on which lupins grow well predominate in WA, and are acidic and sandy surfaced. Many 
are deep sands or sands over gravel or clay at varying depths. Other pulse species grow poorly on these 
soils, which are infertile in the virgin state and subject to wind erosion when bare of plant cover. Lupins 
however, have also been found to grow well on heavier textured, acidic soils in eastern Australia. 

In Australia, broad scale farming has relied on wheat and wool production for most of its income. The 
Cereal and sheep areas have about 110 million sheep and 19 million hectares of crop. Before 1970, farming 
systems often involved multiple cropping of wheat on the more loamy or heavier soils. However, on sandy 
surfaced soils, a ley farming system was practiced, whereby the land was in pasture for three or four years 
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Vetches: feed or food? 


Department of Plant Science, University of Adelaide, Waite Campus, PO Bag 1, Glen Osmond, SA 5064 


Email] mtate@waite.adelaide.edu.au 


Vetches as feed 
Toxicity to biological species is a func- 
tion of toxin dosage. In accordance with 
that generalisation, Lepkovsky pointed 
out that “The most frequent defence 
used by animals against toxic com- 
pounds is to limit their food intake, so 
that ingestion of the compound is 
reduced to nontoxic levels.”! 

Vetch anti-feeding factors have now 
been identified using Lepkovsky’s con- 
cept. Vetches, members of the Vicia 
species, were introduced to Australia by 
E.T. Bailey of CSIRO in the 1940s as 
alternative leguminous rotation crops to 
field peas (Pisum sativum). The vetches 
were mainly sourced from arid areas of 
the Middle East and after selection some 
were readily adapted to our 
Mediterranean-type soils and climate of 
southern Australia. They continue to 
play an important role as versatile rota- 
tion crops for forage, hay making, feed 
and as green manure. 

The late Richard Davies, a veterinar- 
ian at the then S.A. Department of 
Agriculture, drew my attention to the 
fact that Namoi vetch (Vicia villosa 
Roth), contained a factor — present in 
the seeds — that would cause a pig to 
starve itself to death, rather than con- 
tinue to eat feed containing as little as 
8% of Namoi vetch seed. 
Cows gorging themselves 
on Vicia villosa grain had 
been reported to show 
acute toxicity symptoms,” 
hence although ruminants 
safely graze the plant as 
forage, they can be affected 
at high dosages by the 
toxin in the seeds. 

Classical extraction, 
purification and crystalli- 
sation of the potent Namoi 
vetch toxin coupled with 
Richard Davies’ pig-feed 
intake assay soon estab- 
lished that it was the well- 
documented arginine 
analogue L-canavanine 
causing the problem.3 How 


does it work? A clue was in the bioassay. 

When Namoi vetch was fed to pigs, 
the first feed was consumed without 
problems; the next feed intake was 
always depressed. Nitric oxide derived 
from the guanine group of arginine is 
known to play an important role in the 
control of blood pressure in rats by the 
relaxation of aortic rings but it also acts 
to control peristalsis. We have therefore 
hypothesised that the delayed feed 
intake inhibition is due to the inhibition 
of nitric oxide-mediated peristalsis by 
canavanine acting as an arginine look- 
alike. Support for this hypothesis can be 
inferred from.a report by Thomas and 
Rosenthal of constipation in rats fed 
canavanine.* 

Readers contemplating that a daily 
dosage of canavanine might be a good 
way to control obesity should take ncte 
of a report of the unfortunate conse- 
quences of regular daily consumption of 
canavanine-containing alfalfa-seed 
tablets.> 


The Blanche Fleur vetch as 
food fiasco 

In December 1991, our laboratory was 
approached by a concerned grain- 
legume exporter seeking our approval 
for the export for human consumption 


G5*. 


of Blanche Fleur, a common vetch (Vicia 
sativa L.) cultivar, as a cheap substitute 
for the red lentil (Lens culinaris L.). It 
had already been sold and labelled as 
such “at the buyer’s request”. Market 
research had previously found it to be 
visually acceptable to Mediterranean 
and Indian subcontinent importers as a 
cheap substitute for the red lentil. The 
figure shows how the light-orange 
colour of “split” Blanche fleur vetch 
cotyledons (Fig. 1, lower LHS) can be 
enhanced with a light coat of vegetable 
oil (Fig. 1, lower RHS) to look remark- 
ably like a cheap substitute at 
$400/tonne for the genuine red lentil 
($800/tonne, Fig. 1, upper dish). In 
1989, only 50 tonnes of Blanche Fleur 
vetch was exported from South 
Australia, but by the 1991-92 season 
our farmers showed just what could be 
done with a marketable cash crop and 
produced a harvest of 20,000 tonnes. 
Unfortunately, those who promoted 
common vetch as food had not exam- 
ined the chemical literature prior to 
1970. In 1969 Charlotte Ressler pub- 
lished detailed chemical investigations 
on the isolation and identification of 
two related neurotoxins from Vicia 
sativa, namely B-cyano-L-alanine and its 
y-L-glutamy] dipeptide.® Furthermore, 
she had shown that a diet 
of either 50% of common 
vetch or its cyanoalanine 
equivalent in a control diet 
was sufficient to shorten 
the average survival time 
for week-old chickens to 
just one more week, and 
the growth of rats was also 
retarded. 
Once it had been indepen- 
dently confirmed that the 
cyanoalanine toxins were 
present at about 1% dry 
weight, i.e. 1 g for every 
100 g plateful of unleached 
Blanche Fleur vetch, it 
became clear that we had a 
potentially serious problem 
on our hands. Consumers 
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cooking vetch in the same unleached 
manner as traditionally used for lentils 
would receive an approximate dose of 
0.5 g per 100 g raw vetch. The grant- 
funding body was informed at a meet- 
ing on the Waite Campus in January 
1992. 1 then queried Simon Crean in 
Canberra, who referred it to Alan 
Griffiths, about any evidence that 
Blanche Fleur was suitable for human 
consumption In addition, two warning 
letters were sent to the S.A. Stock 
Journal to try and convince the local 
farming community prior to planting 
that there was a problem. 

After receiving a reply from Alan 
Griffiths which stated that “it is not 
possible to provide affirmation that the 
cultivar (Blanche Fleur) is fit for human 
consumption’, ] knew we had a real 
problem. , 

. The older literature was replete with 
references to the toxicity of Vicia sativa 
to animals including poultry and mon- 
keys and in one instance as a possible 
causal factor for neuropathy in humans. 
However, there was no unequivocal evi- 
dence for acute toxicity in humans; 
nevertheless it had been confiscated by 
police in Berlin during World War 1. 

The size of the problem can be 
imagined when you consider that 
100,000 tonnes equates to one billion 
100 g platefuls! 1 therefore forwarded a 
commentary article to Nature entitled 
“A mess of red pottage”, which was 
accepted and published on 1 October 
1992.’ This brought instantaneous 
results and produced extensive sec- 
ondary international media publicity, 
along with local front page coverage in 
the Melbourne Age. 

A very irate grains industry 
described myself and student Dirk 
Enneking as “irresponsible” scientists; 
this adjective was crossed out in a fax 
forwarded to me by the ABC Country 


Hour program. 


What did the international 
scientific community think? 
India promptly banned the importation 
of Vicia sativa early in 1993-as did 
Egypt shortly after, and then the market 
collapsed. The Australian Legumes 
Committee attempted to justify its 
stance in subsequent correspondence to 
_ Nature which was juxtaposed beside a 
letter from E.G. Brown of the University 
of Swansea.® Brown pointed out that 
although we had correctly drawn atten- 
tion to the cyanoalanine problem, it was 
a particularly unfortunate situation that 
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large quantities were being sold as 
lentils to the Middle East where favism 
(a genetically determined and some- 
times fatal haemolytic disease) is caused 
by the consumption of the pyrimidine 
glycoside vicine in some Faba beans 
(Vicia faba). Unlike lentils, Vicia sativa 
and Vicia faba both contain vicine. The 
Australian industry response®* was 
strongly rebutted by workers at the 
Indian Council of Medical Research in 
Hyderabad.? 

In December 1992 I received a letter 
from Dr Dan Putnam in Minneapolis 
who had been engaged as an expert wit- 
ness in a court case wherein an 
Egyptian grain importer was suing a 
large US company for selling him a 
“slow cooking lentil” which his cus- 
tomers had complained about. Genuine 
lentils cook in less than 15 minutes, 
whereas Vicia sativa does not readily 
soften until boiled for an hour or more. 
After reading our article, and receiving 
reference samples of the purified toxin 
and authentic Vicia sativa, Dr Pumam’s 
suspicions that he might actually be 
dealing with Vicia sativa were ultimately 
confirmed. However, in this case the 
Vicia sativa had been sourced from 


China and not from Australia. Dr 


Putnam accumulated an impressive 
dossier on the subject and the case was 
ultimately settled out of court in 1995 
for over US$2 million in favour of the 
Egyptian plaintiff. 

Predictably, and because of the col- 


lapse of the multi-million dollar 


Blanche Fleur export industry in 
1992-93, 1 was “invited” to defend my 
position on three separate occasions. 
The friends of Max Tate were usually 
conspicuous by their absence at those 
meetings. After the second “enquiry”, 
the tenor was set the next day (31 


March) in an article in the Victorian 


Weekly Times: “Scientists cripple vetch 
industry”. Four weeks later (28 April 
1993) the same paper published a deci- 
sion by the Grains Council of Australia 
to declare Vicia sativa “as nee for 
human consumption”. 


What has happened since? 
Fortunately, there has been an exponen- 
tial rise in the production of genuine 
lentils, thanks to the release of well- 
adapted local cultivars by the South 
Australian Rearch and Development 
Institute. 

- However, in 1995 Vicia sativa con- 
tinued to be exported from Australia to 
the Indian subcontinent in bags labelled 


not suitable for human;consumption. 
Once there, caveat emptor reigns and it 
continues to be repackaged and sold in 
the markets. As pointed /out in a report 
from a farmers’ group from Birchip in 
Victoria, this poses a potential threat 
not only to the health of the unwitting 
consumers, but also to) the fledgling, 
genuine, Australian red-lentil industry. 
Can Australia breed a’ low- or zero 
toxin vetch? 


Can Australia breed a low 
toxin vetch? 
With financial support from the Grains 
Research and Development 
Corporation through the Centre for 
Legumes in Mediterranean Agriculture 


in WA., and three enthusiastic students 


lan Delaere, Jane Rathjen and Robert 
Asenstorfer, the available Vicia sativa 
germplasm banks have |been screened 
for low-toxin accessions. About 20 
promising parental lines have been 
identified out of about 3000 examined 
to date at the Waite campus. With good 
collaboration from all interested parties, 
perhaps the zero toxin Vicia sativa “OZ 
pea” will be a cheap new food legume 
for vegetarian societies in the next mil- 
lennium and provide Australia’s answer 
to the Canadian canola. 
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Neurotoxins in a Vetch Food: Stability to Cooking and Removal of 
y-Glutamyl-f-cyanoalanine and f-Cyanoalanine and Acute Toxicity 
from Common Vetch (Vicia sativa L.) Legumes 


Charlotte Ressler,** Jayant G. Tatake,' Ellen Kaizer,” and Daniel H. Putnam? 
Department of Pharmacology, University of Connecticut Health Center, Farmington, Connecticut 06030, 


and Department of Agronomy and Range Science, University of California, Davis, California 95616 


Because the neurotoxic common vetch (Vicia sativa L.) legume seems to have come into some use 
in man’s diet, we have investigated, using Pico-Tag analysis, the stability of the vetch neurotoxins 
to cooking. When heated in water at 100 °C for 3 h, y-glutamyl-8-cyanoalanine (y-gluBCA) cyclized 
extensively to.form pyroglutamic acid and £-cyanoalanine (BCA). By contrast three specimens of 
common vetch seeds containing 0.42—0.74% y-gluBCA and 0.01—0.03% BCA retained these principles 
without loss. A modified cooking procedure replacing the broth during cooking with fresh water 
and washing the seeds well yielded cooked seeds without detectable neurotoxins. A nutritional 
study confirmed that the toxins responsible for causing weight loss and mortality in chicks were 
removed. Lengthy steeping in water at room temperature also effectively removed the neurotoxins 
from dehulled split seeds but incompletely from intact seeds. These procedures improve the quality 
of common vetch seed as a source of protein for man. 


Keywords: Common vetch; Vicia sativa L.; legumes; nutrition; chicks; food toxins; detoxification; 
B-cyanoalanine; y-glutamyl-8-cyanoalanine; pyroglutamic acid 


INTRODUCTION 


Seeds of common vetch (Vicia sativa L.,.CVS) have 
appeared recently on the commercial food market as an 
inexpensive surrogate of the lentil (Lens culinaris L.) 
to which it bears considerable physical similarity (Tate 
and Enneking, 1992). However, CVS is highly neuro- 
toxic to the young chick (Harper and Arscott, 1962; 
Ressler et al., 1963) due to a neurotoxin that is present 
as dipeptide y-glutamyl]--cyanoalanine (y-gluBCA, 1) 
and to a lesser extent as the free amino acid, f-cy- 
anoalanine, (BCA, 2). In feeding experiments with the 
chick, the acute toxicity of the seed has been correlated 
with the total content of BCA, with both forms of BCA 
having similar acute toxicity on a molar basis (Ressler 
et al., 1969). 

In the interest of evaluating the suitability of CVS 
as a source of food for humans, we have examined the 
stability of the neurotoxins under ordinary conditions 
of cooking. The stability of purified BCA and y-giuBCA 
to the hydrolytic conditions of cooking was examined 
first. Because other components in the seed, possibly 
carbohydrate, might influence the stability of the toxins, 
the effect of cooking on the toxin concentration in the 
seed was then determined using three separate speci- 
mens of CVS. In addition to assessing stability, these 
experiments furnished information on the ability of 
several procedures to remove the neurotoxins. These 
procedures included cooking with several decantations 
of the broth and steeping in water at room temperature, 
as well as steeping followed by cooking. To validate the 
chemical findings that indicated detoxification, the 
processed cooked vetch was then fed to chicks. 


* Author to whom correspondence should be ad- 
dressed (e-mail ressler@sun.uchc.edu). 

* University of Connecticut Health Center, Farming- 
ton. 

* University of California, Davis. 
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MATERIALS AND METHODS 


BCA was synthetic material (Ressler and Ratzkin. 1961). 
y-GluBCA:DCHA had been prepared from material isolated 
from CVS (Ressler et al, 1969). These had melting points 
219-220 °C dec and 184—185.5 °C dec, respectively, close to 
those reported. y-GluBCA was a gift from Dr. Max E. Tate. 
The compounds were homogeneous on TLC, paper electro- 
phoresis, and amino acid analysis (vide infra). Pyroghutamic 
acid and 3,3’,5,5’-tetramethylbenzidine were purchased from 
Sigma (St. Louis, MO). Splits of specimen L, subsequently 
determined to be Vicia sativa (Pumam et al., 1994), originated 
from seeds reportedly grown in China and imported to Egypt 
as “red round lentils” (H. Kerien and B. D. Johnson, private 
communications). Splits of specimen P were purchased in 
1992 as “masoor dahl” in a local ethnic food store in Min- 
neapolis and were identified as Vicia sativa (Putnam et al., 
1994). Common vetch seeds, “pea vetch”, specimen C, were 
purchased from Seedway, Inc. (York, PA). Grown in Canada, 
“C” was thought to be an improved variety (Willamette) of 
common. vetch but was undocumented (F. S. Mohr, Jr., private 
communication). One-day old White Leghorn chicks of un- 
specified sex were obtained from Spafas, Inc. (Preston, CT). 

Analyses for protein, fat and fiber were performed by 
Woodson-Tenent Laboratories, Inc. (Memphis, TN). 

Extraction and Amino Acid Analysis (AAA). Extraction 
of pulverized seed was carried out with 30% EtOH in the cold 
overnight as described (E-1; Ressler et al., 1969) or modified 
(E-2) by extracting twice with 20 vol of 30% EtOH with 
centrifuging and washing, each time with 20 vol of solvent. 


' After a third extraction, the residue was removed by filtration 


and washed well. The combined extract and washings were 
concentrated and taken up in water (15 mL/g of seed). 
Extracts were stored frozen until analyzed. Before derivati- 
zation the solution was clarified by centrifugation and an 
aliquot was ultrafiltered. , 

AAA was by Pico-Tag analysis involving pre-column deriva- 
tization with phenyl isothiocyanate (PITC) followed by HPLC 
(Cohen et al., 1989). The sample was converted to its base 
with triethylamine (NEt;), subsequently treated with 10% 
PITC-NEts in aqueous methanol for 20 min, and evacuated 
finally at <100 mTorr for 18 h. Chromatography was on a 
Rainin 15-cm Microsorb C-18 (Su) column, using two Waters 


& 1997 American Chemical Society 


~ 


c.f 


€> € € «3 


3 * == — 
ie 


t Notity oor - 
, (PVT) LTD 
54, FOURTH CROSS STREET ! 
COLOMBO 11, SRI Ad 
*Precarned by ~ Sg ia 
"anancen 8b5006 _viase! N : 
+ "e9t 1 ame” 


Bor af Cisenanss 


1 a YRSE WLAS HM ht <I 


-Yangming Marine sranspore Sorroration 


Y.H. GUAN HENG HARDWARE & 
MACHINERY SDN. BHD. 

38 & 40, JALAN TUN ABDUL RAZAK, 
SUSUR 1, 80000 JOHOR BAHRU, 
JOHOR, DARUL TA'ZIM, MALAYSIA. 


00988 BILL OF 


Exwor. Reterences 


Consenee  «- TO ORDER OF SAMPATH BANK LTD. 
COLOMBO, SRI LANKA. 


| Acaaecany agent referees : 2 


CEYLON AND OVERSEAS TRADERS 


Vesset Wy No. hy 


__ Rapa SeRweRa—ytOH: ADELAIDE AUSTRALIA : 


: “ANC tenets i 


__ COLOMBO, SRI_LANKA». 0... 


VAATICULARS PURI SHED 34 SHIPFEA 


LADING 


| Bowking No. ' H 
id ting 00218. 


a eC 


MARS CIS STINT AER aes TT aes ESE TION CF PARK AGLS AND OG ; aris a 
: i ! | 
3 | SLX «S} X 20FT FCL CONTAINERS EACH CONTAINING. WE 
! 860 X 25KG BAGS RED SPLIT LENTILS __ 129516 KGS GRO 
"129 METRIC TONNES 129000 KGS NET 
Ni rk 7 eas Hs S i LETTER OF CREDIT NO. 40021-98-61385 DD 74 MAR 1998 i loz CUBIC METS 
gE gk wl | : : ! 
CONTAINER NOJSEAL NO. } iNETT WEIGHT GROSSWEICHT CUBIC METRES 
» YMLU 2570536 YMX384348 | '21500 KILOS 21586 KILOS 27 i 
+ INBU3315839 / YMX384384 }21500 KILOS 21586 KILOS OF, ight errs 
PX YMDU 2517634 /YM3084372 | 21500 KILOS 21586 KILOS ori | wy 
\YMLO 2484206 /YMX384350 _}21500 KILOS 21586 KILOS ya: ona 
\CRXU 2683727 /YMX384360 :21500 KILOS 21586 KILOS 227 S25 - % 
NYMLO 2457392 /YMX384357 | 121500 KILOS 21586 KILOS ee AT BBE neg aks oe 
’ : we |S aera 
FCLIFCL ! ASHA SHIPPING LIMITED WOH08l BanRg 
| FREIGHT PREPAID fy" NO. 35 EDWARD LANE, ele 
SHIPPERS LOAD, STOW & GOUNT DUPLICATION ROAD, ne 
SHIPPED ON BOARD - 5 AUG 1998 COLOMBO SRI LANKA | 
TEL: 584-316, 587-122 | 
: FAX: 503-570, 587-891 _ 
Ovcisred ¥ aPloper anters a vaies corners Loy {Tove ane Bate ot tar LR_GUDANG Aug/13 
, Sritanon of Sebi ESE BOL ADOT ONT WaT SA TSErom fara vl be hares | on duced Dawe 
F : REE aD : GOULEC” rast No ' A0LOSG re 218 


Ther 6 rroee, sesh ny, 
( 

D9 swloeest 97 Time ferers preeanng An The Ie on 

herval ar.0 cb creer | erokceple lanl 


wate s Ad were ey 


In weet ay Aitcres hn oerter yl ncared Je Co 

a he gee rer ret tome Oo 
( 

“FOE ocsoMmomnn, “oe Yet 19 sD 


'. THE MALAY STATES SHPPING 72 
AS AGENT 7CR THE CARRER 
t 3 YANGMING MARINE TRANSPIMT < 


see ae ; ag , \ 
a THREE +} i ps ; WV \ Wd 
pene ee AD ELAL DB ~--——COLOMBO— ih to Sel ae 
Depa aie incdace eee 


Payal’, .6 ceeds 2 
: : , 


Ay Adela, de Geach Aagicaly a7 Bews pebac artighe 


"The Adaacziser p- 4 


gl Ap) 442 


Exporter found guilty of 
false-labelling charge 


By MARK STEENE 


One of Australia’s leading ex- 
porters has been fined $3000 for 
shipping South Australian vetch to 
Sri Lanka disguised as lentils. 

Family company Societa Cofica Pty 
Ltd, based at Melbourne’s World Trade 
Centre, pleaded guilty in the Adelaide 
Magistrates Court to four counts of 
breaching Australian export laws. 

Lentils are about twice as valuable 
as the vetch variety of legume on the 
world market. 

The court was told that the company 
was listed in the top 150 exporters in 
Australia and had an annual turnover 


- of $35 million. 


The company was charged with 
knowingly applying a false trade des- 
cription to goods intended for export 
between July 1 and October 13 last year. 
_ Mr Ross Christoforou, prosecuting, 
said that, after Australian Quarantine 
and Inspection Service officers had 
been notified vetch was being exported 
as lentils, they visited a processing 
plant at Wingfield. 

Under questioning, the Wingfield 


plant’s proprietor admitted putting the 
vetch in 50kKg bags and labelling them 
as lentils. 

Six shipping containers were each 
loaded with 430 bags and sent in three 
shipments to Colombo, Sri Lanka. 

Mr Christoforou said the processing 
plant’s proprietor had claimed he 
undertook all work on behalf of the 
company in Melbourne and under in- 
struction from the company. 

A search warrant had been executed 
at the company’s offices in Melbourne. 
and the managing director, Mr Dia 
Ram Sharma, had agreed he had di- 
rected the processor to apply the labels 
to the bags. 

Mr Edwin Clark, for the company, 
said the vetch was labelled as vetch 
when shipments began, and the label 
was changed at the insistence of the Sri 
Lankan buyer. 

He said Societa Cofica Pty Ltd did 
not receive any additional revenue 
from the re-labelling and had made 
$3534.97 gross profit from three 
shipments, operating on a 2 to 3 per 
cent profit margin. 
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G9*. 
A simple Thin Layer Chromatography Method to distinguish 
between vetch (Vicia sativa) and lentil (Lens culinaris). 


Data provided by Dr. S. Premakumara, NPDG/CISIR, Sri Lanka 


Thin Layer Chromatogram 


7 a 
ads 6 eb 


ABCD 


A = Toxin (gamma-glutamyl!-beta-cyanoalanine) 
B = Authentic Vetch 

C = Sample given by the client 

D = Authentic Lentil 


Thin layer chromatography (TLC) can clearly differentiate Vetch and Lentils. 
Vetch has a clear blue green band, which is completely absent in Lentil TLC profile. 
This band is beta-cyanoalanine, a breakdown product of gamma-glutamyl-beta- 
cyanoalanine formed during extraction. 

Both the free beta-cyanoalanine(green/blue) and the gamma glutamyl 

derivative (track A, major red/purple) have the same toxicity on a molar basis. The 
major component in both vetch samples is the dipeptide form of the toxin. 


The method used is as follows : 


http://www.general.uwa.edu.au/u/enneking/TLC.html 25/05/2000 


APPENDIX H 


Extracts* & References: 


H1*. Email cc. support (October 28 1998) from Director (John Hamblin) of CLIMA (Centre for 
Legumes In Mediterranean Agriculture), W.A. 
H1b* Reply from Tim Fischer MP. Canberra (November 11 1998) 


H2*. Sri Lankan Newspapers, cf (http://(www.general.uwa.edu.au/u/enneking/VETCH.htm). 


H3*. Norman Swan Health Report (April 19 1999) 
(http://www.abc.net.au/m/talks/8.30/helthrpt/stories/s22429.html) 


H4*. Tate, M. E.; Rathjen, J.; Delaere, I., and Enneking, D. (1999). Covert trade in toxic vetch 
continues. Nature 400 , 207, 


H5*. Reply from Mark Vaile MHR, Canberra (March 22 1999) 


H6*. Pakistani vetch email (June 18 1999) 
H6b*. Pakistani Newspapers (November 11 1999) 
H6c*. Pakistani Newspapers (Dec 8 1999) 


-H7* Bangladesh Sample of “Australian lentil (V. sativa) ex Dr. M.M. Rahman. 


H7b*.Dhaka Bangladesh Newspapers (October 16 1999), cf 
(http://www.general.uwa.edu.au/u/enneking/VETCH.htm). 


H8*. Reply from Patrick Cole, The Department of The Prime Minister and Cabinet . Canberra 


(November 23 1998) 
H9*. Pulse Australia Memo (March 19 2000). 


H10*. De Maria W. (1999) Deadly disclosures: whistleblowers and the ethical meltdown of 
Australia. p. 21, Wakefield Press, 17 Rundle St., Kent Town, South Australia 5071. 
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28 October, 1998 


Minister for Trade, Mr T. Fischer 
The Prime Minister, Chairman of Supermarket to Asia 


Dear Prime Minister, 
Dear Minister of Trade 


\ 


I write to support the Dr. Max Tate’s concerns about vetch seed (Vicia sativa, cv 


Blanche Fleur) being exported from Australia and ending up overseas as lentils, which I 


believe will be reported in tomorrow’s Australian. 


There are considerable risks to Australia’s food trade from this type of activity, 
particularly if it can be shown to be a deliberate attempt to disguise one product and sell 
it as another. This could have disastrous implications where the product contains a. 
substance that may cause human health problems. 

I recognise that our jurisdiction only applies within Australia and that this raises 
considerable difficulties for authorities, but the implications from the export of these 
vetch seeds have wide ramifications and affect farmers and exporters in Australia and 
importers and consumers in the country of importation. 


T hope the information supplied by Dr. Tate and further investigation ensures that this 


type of substitution can be eliminated in the future. If we cannot do this we will damage © 


to our reputation as a clean / green food producer and the Supermarket to Asia project 
will be seriously undermined. We must be able to ensure our products in importing 
countries are as stated. If we cannot do this it will have a major effect on our lentil 
industry. 


Yours sincerely 


John Hamblin 
DIRECTOR 


HAMBLIN/LETTER/I7VETCH 


mi. [) 


THE HON TIM FISCHER MP 


AU: 
SS 
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DEPUTY PRIME MINISTER 
MINISTER FOR TRADE 
LEADER OF THE NATIONAL PARTY 


Dr Max E Tate 
24 Lesley Crescent 
CRAFERS SA 5152 
| 1 NOV 1998 


Dear Dr Tate _ 


Thank you for your letter dated 28 October 1998 addressed to both myself and the Minister 
for Foreign Affairs, Mr Downer, raising concerns about the export of vetch in the light of the 
recent impoundment by the Sri Lankan Customs Authority of two shipments of vetch sourced 
from South Australia. As this matter fits more appropriately within the Trade portfolio, [ am 
responding to your letter on behalf of Mr Downer also. 


The issues you raise are timely. As you note, the risk of mislabelling vetch as red split lentils 
poses not only a major health concern, but also could potentially damage Australia’s 
leguminous export trade more generally given the adverse publicity arising from the recent 


CaSes. 


As you may be aware, in the case in question the Australian Customs Service investigation 
found the Australian exporter complied with all the export requirements. Documentation at 
hand clearly demonstrates the exporter correctly described the contents of the consignment. to 
voth the Australian Customs Service and the shipping company, as vetch. 


Nevertheless, the fact that mislabelling of vetch as red lenuls has occurred on several 
occasions in the past does raise the broader issue of whether stricter contois should be 
imposed on the export of vetch. I am therefore referring a copy of your correspondence, and 
my reply, to my colleague, Mr Vaile, Minister for Agriculture. Fisheries and oe who 


has portfolio responsibility for AQIS. 


Yours sincerely 


Parliament House Canberra ACT 2600 Teiephone: :92} 6277 7420 Pacsimiie: 1022 4273 4123 


News Baily Hews Tuesday 15, September 1998 


Customs seize six container loads of animal feed to be sold as Mysore Dhal 


by Manjula Fernando | 
Customs officers recently sealed a warehouse of a Pettah trading company which allegedly imported six 
container loads of anima] feed for human consumption, under the pretext that they were red split lentils 
(Mysore Dhal). 


The food which is suspected to be 'Vetch’, an animal food, contains a toxic called Toxin’ which can harm a 
section of the brain and could impair vision, custom sources told the Daily News yesterday: 


According to sources, the alleged consignment weighing 129,000 kilogrammes was worth US $ 78,690 
(about Rs.5.2 million). The importer had also enjoyed a duty waiver of over Rs. 1 million at the Customs 
counter that is given for Dhal importation. 


Food inspectors at the Customs Department have referred the food samples to the Ceylon Institute of Scientific 
and Industrial Reseach (CISIR) and another sample will be sent to the Adelaide University in Australia for 
further analysis on Thursday. 


"We are expecting the results of the analysis by Saturday. If the test indicates it is "Vetch’, the goods a be 
destroyed and legal action will be taken against the importer,” sources said. 


1 
| 


Investigations have revealed that documents pertaining to the imported goods had been switched in Malaysia to 


indicate that they were red split lentils, whereas the original documents from Australia described the goods as 
Red Split Vetch. 


_ The Customs officers had been vigilant on information by the Australian authorities that there was an'organised 
racket to traffic animal food to Third World countries for human consumption. 
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fe Radio National _ 


with Norman Swan 
on Monday 19/04/99 


Vetch Scandal 
Summary: 


Australian farmers and companies have been exporting thousands of tonnes of a potentially 
toxic legume which looks a bit like a split lentil, to impoverished countries, sometimes 
deliberately mislabelled. 


Transcript: 


Norman Swan: Welcome to the program. Today: why eminent researchers are saying that 
banning DDT will kill millions of people. 


And, a scandal that's been going on for years despite the efforts of one scientist. 


Australian farmers and companies have been exporting thousands of tonnes of a potentially 
toxic legume, which looks a bit like a split lentil, exporting it to impoverished countries, 
sometimes deliberately mislabelled. 


Largely as a result of a seven year battle by an Adelaide plant scientist, the Australian 
government has just installed tighter controls. It's an attempt to limit serious damage to our 
reputation as a safe food exporters, but in fact, as you'll hear, there's still nothing to stop the 
actual exports continuing. 


The plant is called vetch. But I'll let this scientist, Dr Max Tate, tell you more about it. 


Max Tate: Vetch is a pea-like plant which like pea, is'a legume, and it's very high in ieee 
And the vetch has been around for thousands of years. In the old days it was used in England 
and Europe extensively as stock feed. 


Norman Swan: It's still used to feed cattle, but overseas vetch is a cheap substitute for 
lentils. The trouble is that it contains a toxin called cyanoalanine, which can build up in the 
brains and livers of non-ruminant animals. 


What Dr Max Tate claims to have found over the years, are repeated attempts to mislead buyers 
into believing that the product is actually lentils for human consumption. 


The latest episode a few months ago, involved a South Australian exporter who shipped the 
vetch correctly labelled, during transit an independent middle person seems to have renamed the 
consignment as lentils. 


Vetch was introduced into Australia as a rotational crop to put nitrogen back into the soil and 
also, as you heard, to provide hay and feed for cattle. And this is one reason why many, farmers 
have been beguiled by vetch, because it doesn't harm ruminants who can detoxify the poison. 
The problems, says Dr Tate, arise in animals with a single stomach, like ve and J,.or chickens 
and pigs. 


Max Tate: Most of this work was done in the 1960s. In the case of chickens, they are, 
particularly susceptible and if you feed it to one-week old chickens, by the end of the next week 
most of them would have a hard time getting out an insurance policy, let's put it that way. Rats 
will lose weight, they won't gain weight at the same rate as control rats and the chickens will 
die. ; : 


Norman Swan: Is there any evidence of human toxicity? Whilst there's plenty of laboratory 
evidence of animal toxicity, is ae any evidence that people came to harm as a result of this 
export industry? 


| 
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Max Tate: As far as we can see, there's no reliable evidence to date for acute toxicity in 
humans, and I suspect that those people who are well fed and have the occasional meal of vetch 
without causing major problems. But if you do as we did and follow what happens to the toxin 
when it's consumed, you find that in pigs, which are the closest mimic for homo sapiens, then 
we see that there's a steady build-up of an analogue of glutathione which is an important 

constituent in animal tissues. 


Norman Swan: So a chemical similar to that builds up in the brain, and presumably could do 
harm, which is a concem. 
Max Tate: Yes, and it's a cumulative thing. 
Norman Swan: The only human evidence is circumstantial, based on an unusual epidemic of 
plant toxicity in India in the 1920s. 


| 


In about 1992, Max Tate was shocked to discover the extent to which vetch was being sold 
overseas instead of, or sometimes disguised as, red lentils, a staple part of many poor manne: 
diets. 


Max Tate: It was being exported on a massive scale; it had gone from 50 tonnes in 1988/89, 
to 20,000 tonnes in 1992, and it was primarily going into India, Egypt, the Middle Haul and 
various other Third World countries. 


Norman Swan: And why were farmers selling this, when as you have pointed out, people 
have known for decades that this contains a toxin? 


Max Tate: Well I can only assume that the people who were first involved in promoting it, 
didn't read the literature. I don't blame the farming community at all, because they simply were 
told that they would receive a good price for this material. Samples have been taken to India and 
the Middle East, and shown to the importers there, and they were very impressed with the fact 
that at that time; lentils were $US800 a tonne, and this material could be ape? to them for 
less than $400 a tonne. 


Norman Swan: But you call this a substitution racket; was it being exported as lentils for dahl 
and so on? How was it being exported from this country? What was the scandal in your view, 
apart from the fact that 20,000 tonnes of potentially toxic vegetable materials — 
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Max Tate: Well, it was being sold and labelled at the importers’ request as red lentils, which it 
definitely was not. 


ee Swan: And it could get away with this because it looks like red lentils when it's 
split. 


Max Tate: When it's split and they added another flourish by coating it with a thin layer of 
vegetable oil which darkens it up from the pale orange colour of vetch to make it a fair 
approximation in appearance to that of the red split lentil. 


Norman Swan: In the early ‘90s, Dr Tate wrote to a South Australian trade paper warning 


eee about the problem, but was heavily criticised for his efforts by the Grains Council of 
ustralia. 


Nevertheless he hung on and published a scientific review in the prestigious international 
journal, Nature . And then it was on for young and old, because Dr Tate claims that article 
directly led to the partial collapse of the vetch industry. 


Max Tate: The local publicity was extremely bad, and I was pilloried on radio programs and 
the like at that time. 


Norman Swan: So why did the market collapse? 


Max Tate: It collapsed because India banned its importation, Egypt banned its importation and 
so did Saudi Arabia which were the three major markets at that time. 


Norman Swan: What's been happening since then, because the saga continues? 


Max Tate: Yes, the saga does continue. I thought that I'd done my bit and it wouldn't arise 
again, but to my great surprise, in 1997 there was a court case here in Adelaide where a 
Melbourne company was again exporting vetch in bags labelled ‘Red Split Lentils’. That 
continued on; I had correspondence with scientists in Bangladesh. I received samples from 
there and it was clearly vetch, but it was being sold as Brazilian lentils in Dacca. 


Norman Swan: Is there any chance that common vetch was diverted into the Australian 
market for Australian consumption as red lentils? 


Max Tate: For a very short period of time before I became actively involved, I had been told 
by chefs of one kind or another around Adelaide, that it was being sold as orange lentils in 
Adelaide. : 


Norman Swan: We all buy orange lentils to make soup with. How can we tell the difference? 


Max Tate: Well, with great difficulty, although I must say that every time I go to the 
supermarket on a Saturday morning, I scan the shelves to see whether anyone is bold enough to 
start selling it again. But I must say that over the years since 1993, I have not been able to find 
a genuine sample of vetch being sold in a supermarket anywhere here. 


' Well it might not be sold anywhere here, but according to one exporter I spoke to, in South 


Australia Alone there are probably 20,000 tonnes of vetch grown for human consumption 
overseas, in countries like Pakistan and Sn Lanka. 


For people in poverty, a split pea that looks exactly like the real thing but at half the price is 
quite an attractive proposition, it's main practical drawback being that it cooks far more slowly 
than proper red lentils. And as Dr Tate implied earlier, no-one knows the extent to which it's 


toxic to humans. 


Just a few months ago, another substitution scandal emerged involving Australian vetch, and it 
has threatened the now large red lentil export industry and our image as an environmentally 
green producer. 
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The Health Report is in possession of two Bills of Lading, shipping dactuncnts, describing a 
shipment from a South Australian company of 129 metric tonnes of what they called red split 
vetch, a correctly labelled consignment, to Colombo in Sri Lanka. But somewhere down the 
line, in transit, a third party changed the Bill of Lading to read 129 tonnes of red split lentils. 


This caused an enormous public furore in Sri Lanka, so much so that the Minister for Trade, 
Tim Fischer, became involved, as did the Minister for Agriculture, Mark Vaile, very concemed 
about our reputation overseas. 
Max Tate: The lentil industry now has reached in tonnages the size of the vetch industry in 
1992. But the value is infinitely more because it's a high quality product, and one of my major 
- complaints about this whole situation is that these cowboys are damaging our clean and green 
image and is making it very difficult to actually sell genuine lentils, because people ar 
substitution is continuing, which it was, right up to September last year. ~ 


Norman Swan: Australian exporters and producers can't hide behind the notion that they're 
selling the vetch for stock feed because they're receiving twice the price that stock feed sells for; 
in other words they're benefiting from the premium for human food. 


Max Tate's point is that even correctly labelled, there's a moral issue here in the vetch eee 
because they're selling a potentially poisonous product. 

Max Tate: Yes, basically this is the whole crux of the matter and why I'm still active on the 
scene, even though I'm now retired. It is an abomination that what is a perfectly genuine 
industry should be compromised by people who are out to make a short-term profit with no 
thought to the consequences of their actions. 


: 
: : i | 
Norman Swan: What's happened since in terms of government action? ; 
| 


Max Tate: Well I'm pleased to say that Mr Mark Vaile has - 
Norman Swan: That's the Primary Industry Minister. 


Max Tate: Yes. Has indicated that yetch and lentils and certain other grains have been, aed 
to be proscribed grains, in an enactment of an amendment to the appropriate Act: 


Norman Swan: And what does that mean? 


Max Tate: Well that means if a grain is proscribed, it must be inspected to make sure that itis © 


phyto-sanitary, i.e. it contains no weeds or insects, and that the trade Geocnipson complies. 
Norman Swan: So that complies, but how does that change the situation where you might 
have an importer in another place relabelling it. Does it make it any better, does it make: it any 
more difficult to do that? 


Max Tate: It still makes it a problem, you're quite right, the material can still go out labelled as 
whole vetch. | 


Norman Swan: Why don't we just ban whole vetch exports? o | 


_ Max Tate: I would think that there’s certainly a number of people in the community who 


would be agin that. If I had the opportunity I would do that, but there's a legitimate sale of 
material for stock feed, or indeed in Europe, there is a large area of vetch to be planted; they 
may well.want our well adapted high yielding varieties in places like Spain. 


- Norman Swan: So will the new gazetting make any difference then to the basic problem 


which is that we could still be exporting toxic material for human consumption overseas, and 
the economic implication being that we're threatening a very large industry here. 


Max Tate: I agree that there's a problem, but it's now a manageable problem in that people 


such as myself can monitor how much is going out, where it's going to, and we can then check 
to see what's happening in the country. 


Norman Swan: Dr Max Tate, who's visiting scientist at the University of Adelaide's 
Department of Plant Science. - 
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Well the grains industry, in a dramatic tumaround from its antagonistic position six years ag0, 


has welcomed the moves by the Minister to give the Australian Quarantine Inspection Service, 


AQIS, the right to inspect export lentils and vetch to ensure quality and correct labelling. 


But there is still an issue to be confronted when a considerable amount of Se is produced 
each year for human consumption. 


Alan Hunter is Chairman of Pulse Australia, which represents our legume industry. 


Alan Hunter: Because of the difficulty in telling the difference between split vetch and split 
lentils, some countries, such as Sri Lanka, have banned the imports of both, and what we 
needed to do was to assure these countries and these importers, that in fact what ey were 
getting was in fact what was on the bag. 


Norman Swan: How much vetch is under cultivation in Australia? 
Alan Hunter: There's about 40,000 hectares of vetch planted each year. 


Norman Swan: An exporter in South Australia told me that in South Australia alone there’ 'S 
probably 20,000 tonnes being produced; in Victoria, 40,000, and probably the same again in 
New South Wales. That's a lot of vetch. 


Alan Hunter: I'd suggest that that's higher than it is, but it depends on the season. It's 
primarily used as a grazing crop. It's harvested, it's normally used for just birdseeds and the 
livestock industry. 


Norman Swan: But a lot of it is being exported for human consumption. 
Alan Hunter: Well, not that we know of. 


Norman Swan: Well this exporter was telling me that there was a large batch in his factory 
being prepared, and he knew of lots of other exporters who were preparing vetch for export 
and was suggesting that there were many thousands of tonnes being exported, not mislabeled, 
correctly labelled as vetch, but for human — 


Alan Hunter: ... referring to human, you know, split, but whole vetch is exported, that S 
official and it's exported for primarily the livestock industries. 


Norman Swan: Well, he denied that. He was saying he was getting $300 to $450 which is 
the price for human consumption. In other words, he was saying that he is exporting many 
thousands of tonnes and he knows lots of other exporters who are as well, of split vetch, 
correctly labelled as split vetch, he's not mislabelling it as red split lentils, ‘but he's exporting 
split vetch for human consumption and getting the price that you would expect for human 
consumption; that it wasn't illegal and he's not doing anything wrong because he's span 
labelling it. 


Alan Hunter: Well, you're quite right, I mean that isn’t illegal, and that's quite OK. The 
problem we have is that as long as that label stays on it and isn't changed anywhere, I would 
suggest that that threat is only to our lentil which has got a much pee potential than the vetch 
market for human consumption. 


Norman Swan: Nonetheless, we still have a lot of people exporting it. isn’ t there a moral 
issue here, that we're exporting large amounts of a potentially toxic Ese S overseas, that we 
wouldn't dream of selling for human consumption in Australia? . 


Alan Hunter: True. The best we can do is to make sure that it's correctly labelled, and to 
make sure that there's some independent body like AQIS, that's required to give it that label or 
that tick of approval as it leaves, so that at Jeast the people who are eating it, know they're 
eating it. 


Norman Swan: We'll come back to the moral question, but there is also a practical question 
here, that you might export it labelled as vetch, but a middle person might re-label it, but it's 
still sourced as Australian, and just simply because of the volume of vetch that we are 
exporting, just simply because we're exporting vetch for human consumption, we are putting 
the lentil industry at risk. . 


Alan Hunter: Yes. . 
Norman Swan: Shouldn't we just ban vetch altogether for export, for human consumption? 


Alan Hunter: Look, you know, in fact Pulse Australia isn't about trying to make more laws 
and restrictions. For obvious reasons the policing of it and all sorts of things. We'd rather just 
put the strategies in place where we eliminate the risks as much as possible, because even if you 
make it illegal, there's usually a way around it if the market price, the rewards are sufficiently 
good enough. 


Norman Swan: Presumably you represent vetch growers, given that you're Pulse Australia, 
you represent vetch growers as well as lentil growers. 


Alan Hunter: Yes, we do. 
Norman Swan: So you're in a difficult position. 


Alan Hunter: Well, not really, but if it's wrong to do, it's wrong to do, it doesn't matter 
whether it's vetch or lentils. But we do have a small industry, we are trying to protect all 
sections of that industry, and we're trying to keep our options as wide as we can for growers to 
grow whatever crops they choose, for marketers to buy those crops and put them in to 
whatever markets they can. If we're putting one part of the industry at risk because of some 
inadequacies on another side, well we'd rather pick up the inadequacies rather than to ban it 
altogether. 


Norman Swan: Are you recommending that vetch growers replant with lentils? 


Alan Hunter: No, I'm suggesting that vetch growers beware of the high prices. If it's 
suspicious that the product that they're growing is making more money, is returning more than 
it would be otherwise be expected to make on the livestock markets, then we've got to be 
careful we don't cut our nose to'spite our nose. In other words, the lentil industry might one 
day be a lot better and a lot bigger because the crops are grown in similar areas, that they might 
lose out in the end. 


- Norman Swan: It must be pretty tempting if you're a grower and somebody offers you $180 


atonne for stock feed but you'll get $350 or more for human consumption. 


Alan Hunter: Oh, we'd do well to know the company and the countries to which they're 
going, and because they're now included on the list of proscribed grains, we get to know all 
that information, so we've got more handle on it than we would have if we hadn't have taken 
that action. 


We're getting there, but there's a whole lot of ways to skin a cat I suppose and we try the least 
regulation track as our first choice. 


_ Norman Swan: And just finally, what's your view now six years on? I mean the Grains 


Council, which you are linked with; was very violently opposed to the scientific news of the 
toxicity potential of vetch when it came out in the journal Nature six years ago from Dr Max 
Tate. Do you now regret that opposition that was expressed there really very strongly? 


_ Alan Hunter: Well it's not position to criticise another organisation, and had obviously given 
it their full attention at the time, I wouldn't say, and I'm not responsible for it, I wasn't | 
responsible then and I'm not now, so I'm not regretting anything. I think time has moved on; 
we know now that while there's a strong argument that the evidence that Dr Max Tate had 
' presented was not conclusive, and varies. On the other hand no conclusive evidence that what 
he presented was wrong, and I think time has proven us to be perhaps over-reacting to Max's 
warnings, and I think as we've matured, as an organisation the pulse industry, Pulse Australia 
wasn't around, that's six years ago, as we've matured, as we've discussed it, as we've worked 
through the issues, we've come to a logical conclusion. We've got much more to do of course 
in the industry, and in terms of these sorts of issues, but yes I think it's a maturation process 
and I wouldn't like you to get the impression that I'm criticising Grains Council because I think 
they were doing what they thought at the time to be in the best interests of the industry. 


Norman Swan: Alan Hunter, look thank you very much for coming on to The Health Report. 
Alan Hunter: My pleasure. | 


Norman Swan: Alan Hunter i is Chairman of Pulse Australia, not the usual kind of pulse taken 
on The Health Report. 
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2overttrade in toxic vetch continues 


*— The Commentary “A mess of red 
ttage” by two of us! exposed the export 
1m Australia of seeds from toxic common 
vetch (Vicia sativa) as a cheap substitute for 
_ 2edible red Jentil (Lens culinaris). Despite 
rbs to this trade in the wake of our article, 
: problem has recurred. 
Dietary cyanoalanine neurotoxins from 
. tchaccumulhte in the brains and livers of 
‘s, rats and poultry. Effects on sulphur 
‘tabolism result in urinary excretion of 
cystathionine and accumulation of the 
“n-functional glutathione analogue 
slotamy}- B-cyanoalanyl-glycine. 
.. 3. Brown’ pointed ont that the genetic 
wedisposition towards favism in 
’ diterranean communities makes this 


ably unfortunate, because common yetch - 


‘wnitains the favism toxin vicine. 
After our Commentary was published, 
‘ia and Egypt banned, and Saudi Arabia 

.  Ticted, imports of vetch. The Victorian 

weedy Times published articles entitled 
“Scientists cripple vetch industry” and “Vetch 
ronft for humans to eat” The A$18 

. tion (US$11.7 million) market collapsed. 
“Bot last year we were alerted by the Sri 


selene Dperinent of ert 
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Valuable ey 
_ ta under threat 


“ir — Your report’ on the move by the 
‘ke Museum of Natural History and 
U  -:ure to become independent of the 
University of Washington, Seattle, because 
fa Jack of financial support from the 
: *ersity, illastrates one of thethreats 
ag university biodiversity collections. 
pee Burke museum has the advantage of 
ize to make plausible its becoming an 
D pendent institution. But curators of 
m. Jer, yet important, coBections often 
face a similar financial crunch that cannot 
oe -olved by becoming independent. They 
az the option of minimal management of 
b. -ollections, sometimes through out-of- 
2ocket support, or of allowing the 
0" -ctHions to become orphaned. 
‘  forphaned collections are not 
-Ti..sferred to an institution interested in 
heir care, the result isa tragic, irreplaceable 
“or of biodiversity data. That is certain-to 
@ nthe decline of university training in 
“ysscmatic biology, which depends on 
ollections. These and other factors 
“o Abute to what is aptly called “the 
n ibhing infrastructure of biodiversity”. 
~  4stis to be hoped that universities will 
_scognize that their biodiversity collections 
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re-emergence. Unlabelled bags of split red 
vetch (240 tonnes) had been exported from 
Adelaide via Johor in Malaysia to Colombo. 
On arrival, the container documentation 
had changed from “red split vetch” to “red 
splitlentils”. This event was extensively 
reported in the Sri Lankan Daily News’, but 
was ignored by the international media. 

In April 1999, a report on Australian 


* ABC radio* gave details of the multi- 


thousand tonne yetch/lentil substitution 
racket. The export price (A$340—400 per. 
tonne) leaves no doubt that the bulk is sold 
for human consumption. Exports (in 


’ tonnes) from South Australia for the first 


four months of 1999 include: split vetch to 
Yemen (22) and United Arab Emirates 
(194); and ‘whole vetch’ to Argentina (10), 
(989), Belgnum (187), Germany 
(63), Italy (149), Japan (120), Mexico (40), 
The Netherlands (124), Pakistan (903), The 
Philippines (22), Portugal (106), South 


' Africa (42) and Taiwan (86). 


From these data, and the sale of 
unlabelled split red vetch in the markets of 
Pakistan and Bangladesh, we conclude that _ 
either it is being split in the importing 
country or it is being split in Australia and 


are as important a component of the 
infrastructure for biological sdences as 
electron microscopes and ultracentrifuges. 


. Angelo Capparella 


Department of Biological Sciences, Iiinois State. 
University, %, Normal, Jinots 61790, USA : 
1. Dahon, R Moture 399, 389 (1999). 

2 Wimkes, K. Cons. Biol 10, 703 (3996). 


- take radical approach 


Sir— Much nonsense has been written 
about the 'E-Biomed’ initiative to hunch a 
global website for much of the biomedical 
literature, announced by Harold Varmus, 
director of the US National Institutes of 
Health (NIH). If it were the case that the 
present system had served science well for 
300 years, for example, the outrage over the 
present state of scientific publishing felt in 
some quarters would not exist (see Nature 
398, 735 & 399, 292; 1999). 

Happily, dialogue has been under way 
worldwide for some time, involving people 
from various disciplines, to investigate how 
electronic publishing can reach the broadest 
possible audience. Some new mode] will 
emerge from this process. Harmonization of 
goals and means is difficult, and benefits 


exported labelled as whole vetch. 

When cooked (without leaching) in 
mistake for red lentils, 1,000 tonnes of etch 
gives ten million 100-g platefuls,each 
containing 0.5 g of cyanoalanine toxins. The 
harmful effects of vetch consumption in 
animals are known, but the effects on 
humans are not. Most at risk are 
malnourished vegetarian societies with 
sulphur-deficient diets. 

' To protect a valuable and expanding = 
lentil industry, the Australian government 
moved swiftly (7 April 1999) to declare both 
yetch and Jentils as prescribed grains. This . 


" means that inspection and phytosanitary 


certification are mandatory before export. 
Unfortanately, the financial rewards to 
exporters and importers are still too high to 
eliminate this dishonest trade. 
Max E. Tate*, Jane Rathjen, lan Delboere, 


' Dirk Enncking 
__ Department of Plant Science, University of Addaide, 
_ Waite Campus, Glen Osmond, South Australia 5064 


*Visiting scientist — 
os Tone MLE. & Enuicking, D, Namure359, 357-358 (1992). 
2. Brown, E.G. Notwre 360, 9(1992). 


greatly from the involvement of a broad 
pool of perspectives and contributions. In 
this setting, the Varmus initiative is 
welcome, as are the critical evaluations to 
which the proposal will be subject. 

Some of the valid concerns are the 
preservation and organization of materials; 
cataloguing; provenance (whether to peer 
review); copyright; and economic impact 
(inchading access in less developed 
countries). To advance the E-Biomed” 
proposal, I suggest that a moderated 
listserver is set up to initiate documentation 
and development of the larger community 
of interest. The NIH would be an 
appropriate host. These groups should be 
encouraged to participate: authors and 
researchers; archivists and hbrarians; 
Internet specialists; publishers and. 
professional organizations; and readers. 

J am initially mistrustful of what appears 
to be (largely) an electronic replication of 
existing methods of publication. One 
possibility is that ‘E-Biomed’ could host 
papers vetted by ‘alternative’ editorial 
boards, whose composition would be 
publicly stated, and whose editorial 
manifesto would be published, but whose 
membership would not be controlled bya 
central governing board 
Lance Sultzbaugh : 

Elen Pharmaceuticals, 3760 Haven Avene 
Menlo Park, Cakfornia 94025, USA 
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Dr. Max E.Tate 

Plant Science Department 

Waite Campus, Uni. Of Adelaide 
Glen Osmond, 5064 

South Australia. 


Dear Max 
1 am writing to you for an important problem, which I trust is also of your interest. 


Recently, I have been approached by an influential government_agency, which is buying 
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large quantity of splited lentil (dal) through contractors. Among samples one sample was 


sent to the said agency as imported lentil dal, which was passed on to me for 
confirmation. . With ee to your papers, the sample appears to be doubtful and could 


be vetch. . However, it is not possible to confirm it without oH technical assistance. 

I will be grateful if you could analyse the sample at your esiliGst. 

Thank you very much. | 

My best regards for my supervisor Dr. Glenn K. McDonald and other friends of Waite. 


Hoping to-see you in Pakistan in near future. 


Yours ancenly: 


Heber 


(Habib ur Rahman Khan) 

Pulses program -.: 
National Agricultural Research Centre (NARC) 
Park Road; Islamabad (Pakistan). 

Fax No.: 92-51-240209 

E. Mail: <qrail@uulees adap akapon> 
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Agriculture & Agri Exports/Imports - 


Government bans vetch 1 import from — 
Australia for health reasons 


....... ISLAMABAD (November 11) : The government has banned the import of vetch, a 
kind of pulse which has resemblance to red lentil i.e. 'Masoor’. 

..-....The vetch -- an animal feed — contains one percent neurotoxins, which is harmful 
for human consumption. According to medical experts, it causes blindness, 

incapacitates the brain and breeds arthritis. 

A market survey reveals that unscrupulous businessmen were found selling vetch 
imported from Australia in place of 'Masoor ki dal’, having a large local consumer 
market. 

Lentil is fondly consumed as a staple dish by Pakistanis, as well as the other 
nations of Middle East and South Asia, while it is sparingly consumed elsewhere in the 
world. 

...In Pakistan, the annual production of lentil is 30,000 tonnes while its demand is 
around 60,000 tonnes. Lentil is, therefore, imported from Iran, Turkey and Australia. 
sajlencnal Instead of import of lentil, the unscrupulous businessmen used to order vetch from 
Australia, because of the item being too cheap and in bulk. 

In Australia, vetch is used a an animal feed. 
statis The vetch — imitation of 'Dal Masoor — however, has larger grains as compared to 
lentil produced in Pakistan. "Masoor' is delicious when cooked in comparison with vetch, 
which, however, has impressive looks. , 

_....... The Government has alerted the consumers to beware of the imitation, which is 
being sold for lentil. 

is According to doctor Asghar Ali, "in Pakistan, we do not have the required expertise 
to analyse the contents of neurotoxins found in the pulses.” 

. ... He proposed undertaking of a complete analysis of the pulses before its import so 
that its entry could be banned once neurotoxin contents are found and confirmed in the 
consignment.--APP 

bok Copyright 1999 APP (Published under arrangement with Associated Press of 
Pakistan) 


Agriculture & Agri Exports/Imports 


"Government urged to confiscate vetch — 


ISLAMABAD (December 8) : The experts at the National Agricultural Research | 
Centre (Narc) have recommended to the government to immediately confiscate vetch, | 
fraudulently imported in Pakistan and being sold as Dal Masoor. 

"Imported vetch, locally known as Reewari (a weed) contains dangerous 
neurotoxins and is unfit for human consumption,” said Dr Habib-ur-Rahman and Dr 
Muhammad Bashir, Pulses Programme, Narc. 

Talking to APP here, they termed a report, published in a section of the press, as: 

' incorrect which claimed that the vetch, if properly treated, is not harmful for human 
health. 

To a question about the proper ‘treatment’ they. said, "soaking vetch and 
discarding its washing can remove some of the toxin but not at all.” 

Consumers buy it as lentil da/ and cook like lentil where soaking is not commonly' 
practised, they said while adding, this inevitably. results in higher consumption of 
neurotoxins. 

The doctors expressed the apprehensions that the bill of lading of the 
consignment is probably changed during the course of shipment, "converting it into 
lentil dal from the vetch.” 


Pakistani importers are selling this toxic vetch in market as imported dal Masoor 
while cheating the customers, the experts said. 

According to the experts, as it is difficult to conduct direct experiment on human 
being, studies on animals and poultry clearly showed its effects and week-old chicken 
died within a week when vetch was included in its diet. 
ee .. The neurotoxin is chemically known as cyanoalanine and in split (da/) vetch its 
concentration is about 1 gram for every 100 gram vetch, they said, adding, therefore, the 
department of Health and Human Services of US Food and Drug Administration reported 
in 1992, that vetch (Vicia sativa ) is not suitable for human consumption. 

In 1993, the Grain Council of Australia reviewed export of Blanche Fluer vetch 
and concluded that it is unfit for human consumption, the doctors said: 

The experts said, the Blanche Fluer variety of vetch grown in Australia closely 
resembles Dal Masoor (lentil) when split and has been exported to Pakistan in recent past 
in whole as well as in split form. 


According to the experts at Narc, recently, a local importer made a contract with ' 
an important public institution. 


But fortunately, the sample supplied was submitted to the Pulses Programme of 
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TELEPHONE: 
FACSIMILE: 


THE DEPARTMENT OF . 
THE PRIME MINISTER AND CABINET 


(02) 62715111 
(02) 6271 5414 


Dr Max Tate 

Visiting Scientist 

Department of Plant Science 
University of Adelaide 

Waite Campus PMB 1 

GLEN OSMOND SA 5064 


Dear Dr Tate ~ 


Thank you for your letter to the Prime Minister of 18 October regarding the 
probiem of Australian red Jentil/red vetch substitution in Pakistan and 
Bangladesh. | am replying on the Prime Minister’s behalf. 


The Australian government is deeply concerned at the fact that some 
unscrupulous agents appear to be passing off Australian red vetch as red 
split lentils. It is both damaging for Australian trade and potentially harmful for 
unwitting consumers in the importing countries. 


Earlier this year the government implemented measures to ensure all vetch 
and lentil shipments are inspected and properly labelled before leaving 
Australia. Unfortunately, it would seem that some vetch shipments are being 
re-labelled after leaving Australia, in areas outside Australian control. AQIS is 
examining how it might cooperate more closely with Bangladesh and others 
to identify these practices and those responsible. 


As you know, the Australian government is working actively with industry and 
non-government experts on a more comprehensive approach to the problems 
associated with vetch exports. This includes developing strategies to 
communicate information to importing countries about the identification and 
preparation of vetch, and also examining a possible testing program. 


Relevant agencies are also examining the apparent practice of some 
Australian companies to label vetch as being fit for human consumption. 


} understand that you have already been involved in discussions with 
government officials on possible remedies'to the problem of vetch 


H8*. 


" CANBERRA, AC.T. 2600 


substitution, and that you have indicated your willingness to continue to be 
involved. The government appreciates your éfforts in this regard and looks 
forward to your continuing contribution. | 


Thank you for bringing this complex set of issues to the Prime Minister’s 
attention. Your letter was especially timely given the then-impending visit to 
Australia by the Prime Minister of Bangladesh, Sheik Hasina, even though 
she did not in the event raise the matter with Mr Howard. 


Yours sincerely 


ssistant Secretary 
United States, Rest of the World and Multitateral Branch 
23 November 1999 
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Memo to Pulse Industry Members 
Re: Vetch / Lentil Substitution Issue 


You will be aware from our previous correspondence of the difficulties caused to the 
Pulse Industry following the re-emergence of this issue last year. 


The compulsory inspection of shipments, and the labelling and certification process 
now put in place by the Australian Government provides absolute assurance to 
importing countries that no substitution can take place within Australia. 


Although our activities to date have ensured that any lentils imported directly from 
Australia to countries of final destination are correctly described, and of the highest 
quality, we believe we must remain vigilant and active in working with our trading 
partners to ensure that substitution of vetch for lentils does not occur again within any 
of these markets. The potential harm that a future recurrence of this misrepresentation 
could have on the important and growing lentil industry and the Australian Pulse 
indusiry in general is enormous. This is especially so should it be perceived or 
inferred that Australian Inguety had in any way contributed towards continuance of 
such practice. 


It is of the utmost importance that the whole Industry remains united to show 
importers and governments ‘in our customer countries that the Australian Pulse 
Industry does not condone this practice and is determined to continue using all means 
at its disposal to prevent it happening. 


There is at present no identified legitimate market for vetch in human food. It would 
be reasonably safe to assume that any export order received for vetch, requiring it to 
be split and polished, could be used eventually as an illegitimate substitute for lentils. 


This letter is to urge all industry members in the strongest possible terms to avoid any 
such contracts, and to advise Pulse Australia should you become aware of any so that 
appropriate acon can be taken. 


Pulse Australia is continuing to work closely with AQIS and other Australian 
government departments along with the governments of importing countries to 
monitor this issue, provide assistance in testing and communication, and other 
measures fo ensure that the credibility of Australia’s Pulse Industry is maintained. 


Yours sincerely 


Levolicee~ 
“— mgr aes 


Gavin Gibson 
Chief Executive Officer 


SUITE 1, LEVEL 17, 25 BLIGH STREET, SYDNEY NSW 2000 PO BOX R818 ROYAL EXCHANGE SYDNEY NSW 1225 
PH: 61-2-9232 6368 FX: 61-2-9233 5325 E-mail: admin@pulseaus.com.ay Website: http://www. puiseaus.com.aU 
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The Whistleblower Experience: Return to Sender 


| 
| 


Don’t disclose 


‘Bad barrel’ _ 
. wrongdoing. 


Reprisals, cover-ups, 
° > iJ ( 
investigations 


Reprisals, ‘bad apple’ 
_ prosecutions 


Structural amnesia 


